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SPECIFICATION 
SULFONAMIDE COMPOUNDS AND PHARMACEUTICAL USB TEIERBOF 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates to novel sulfonamide compoimds. More particularly, 
the present invention relates to novel sulfonamide compounds and salts thereof having 
hypoglycemic activity or PDE>V inhibitory activity. Moreover, the present invention 
relates to a method for producing the above-mentioned sulfonamide compound and 
salts thereof The present invention also relates to pharmaceutical compositions 
comprising the above-mentioned sulfonamide compound or a salt thereof as an active 
ingredient 

BACKGROUND OF THE INVENTION 

The present invention aims at providing novel sulfonamide compounds, 
pharmaceutically acceptable salts thereof and pharmaceutical preparations comprising 
the above-mentioned sulfonamide compound or a pharmaceutically acceptable salt 
thereof as an active ingredient, which can be used for the prophylaxis and treatment of 
impaired glucose tolerance disorder, diabetes (e.g., type II diabetes), diabetic 
complications (e.g, diabetic gangrene, diabetic arthropathy, diabetic bone resorption, 
diabetic glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy and the Uke), insulin resistant 
syndrome (e.g., insulin receptor disorders, Rabson-MendenhaU syndrome, 
leprechaunism, Kobberling-Dunnigan syndrome, Sdp syndrome, Lawrence syndrome, 
Gushing syndrome, acrom^aly and the like), polycystic ovaiy syndrome, 
hyperlipidemia, atherosclerosis, cardiovascular disorders (e.g., stenocardia, cardiac 
failure and the like), hyp)erglycemia (e.g., those characterized by abnormal 
saccharometabolism such as feeding disorders), hj^Dertension, pulmonaiy 
hypertension, congestive heart failure, ^omerulopathy (e.g., diabetic glomerulosclerosis), 
tubulointerstitial disorders (e.g., kidney diseases induced by FK506, cydosporine and 
the like), renal feilure, angiostenosis (e.g, after percutaneous arterioplasly), distal 
angiopathy, cerebral apoplexy, chronic reversible obstructions (e.g., bronchitis, asthma 
inclusive of chronic asthma and alleigic asthma), autoimmune diseases, alleigic ihinitis, 
urticaria, glaucoma, diseases characterized by enteromotility (e.g., hypersensitive 
enteropathy), impotence (e.g., organic impotence, psychic impotence and the like), 
nephritis, cancer cachexia or restenosis after PTCA, pancreatitis, cachexia (e.g., 
progressive weight loss due to lipofysis, myolysis, anemia, edema, anorexia and the like 
in chronic diseases such as cancer, tuberculosis, endocrine diseases and AIDS), and 
the like. 
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SUMMARY OF THE INV^BNTION 

The novd sulfonamide compoxmd of the present invention has the following foraiula 

(I): 

R^-SOaNHCO-A-X-R? (I) 

wherein 

is an optionally substituted alkyl, an optionally substituted alkenyl, an 
optionally substituted alkyn^d, an optionally substituted cydo(lower)allgd, 
an optional^ substituted aiyl or an optionally substituted heterocyclic 
group; 

A is an optionally substituted heteropolycydic group except benzimidazolyl, 

indolyl, 4,7-dihydrobenzimidazolyl and 2,3Kiihydrobenzoxazinyi; 
X is an alkydene, an oxa, an oxa(lower)alk>dene, a lower alkyleneoxa, a carbonyl, 
a lower alkenylene, an optionally substituted imino, an optionally N- 
substituted imino(lower)alkylene, an optionally N-substituted lower 
alkyieneimino, a thioxa{lower)allqrlene or a lower aUg^lenethioxa; and 
is an optionally substituted ai^d, an optionally substituted heterocydic group 
or a substituted biphenyfyl; 
provided that when A is 3H-imidazo[4,5-blpyridjd substituted by lower alkyd, is an 
optionally substituted aryl, an optionally substituted hetenxydic group, or a biphenyiyl 
substituted by a group other than tetrazotyi, and when A is quinolyl substituted by 
lower alkyi, F^is an optionailly substituted aiyl, an optionally substituted heterocyclic 
group, or a biphenyiyl substituted by at least one group selected &om the group , 
consisting of alkyl, cydo(lower)alkyl, alkenyl, alkynyl, lower alkanoyl, lower alkoxy, 
phenyl, heterocyde(lower)alkjd other than substituted tetrazolylmethjd, halogen, amino, 
substituted amino, lower alkylsulfonyl, lower allQdsulfinyl, lower alkylthio, cyano, 
carbamoyl, mono(lower)alkylcarbamoyi, di(lower)allQrlcarbamqyl, nitro, halo(lowe]jalkyl, 
aiyl(loweijalkyl, aiyi(lower)alkenyl, aiyl(lower)alka?cy, lower alkasgr substituted by 
substituted amino, cydo(loweijalkyi(lower)alkcKy, cyclo(lower)alkyi(lower)alkyl, 
aiyloxy(loweijalk>d, acyio?^ower)alkyl, hydra?cy(lower)alkyi, mono- or 
di{lower)allqrlarnino(lower)alkyi, aiyl(lower)alkQxy(lower)alkyi, aiyithio{lowei^alkyl, 
heterocyde(lower)alkoxy, heterocyde-oxy(lower)alkyl, aryl(lower)alkjdthio, aiylurddo, 
lower alkQxy(lower)alkQxy, aiyl(lower)allQa^ 

substituted divalent heterocyclic group and optionally substituted heterocydic group, 
(hereinafter also referred to as objective compound (I)) . 

Preferred salts of the objective compoimd (I) are conventional salts that are non- 
toxic and acceptable for use as phamraceuticals. Examples thereof indude salts of 
alkali metal su(±i as sodium and potassium, salts of alkaline earth metal sucih as 
caldum and magnesium, salts with inorganic base sucii as ammonium salt, salts with 
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oiiganic amine such as triethylamine, pyridine, piooline, ethanolamine and 

triethanolamine, salts with inorganic add such as hydrochloric add, hydrobromic add, 

sulfuric add and phosphoric add, salts with organic carboxyiic add such as formic add, 

acetic add, trifluoroacetic add, maleic add and tartaric add, addition salts with sulfonic 

add such as methanesulfonic add, benzenesulfonic add and pntoluenesulfonic add, 

addition salts with basic amino add such as aiginine, and addition salts with addic 

amino add sudi as aspartic add and glutamic add. 

The objective compound (I) and a salt thereof can be produced by tiie method 

shown by the following leacticm formula. 

Prtxluction Method 1: 

R'-SO^NHa (n) + HOOC-A-X-F? P) 

or a salt thereof or reactive derivative thereof 

at carixjxy or a salt thereof 

^ R^-SO^NHCO-A-X-I^ (I) 
or a salt thereof 

wherein each symbol in the formula is as defined above. 

The objective compound (I) and a salt thereof can be also produced by tiie methods 
shown by the following reaction formulas. 
Production Method 2: 

reduction 

R'-SO^NHCO-A-X-R!™ ^ R*-S02NHCX)-A-X-R?" 

(I-l) (1-2) 
orasaltthereof or a salt therecrf 

wherein is an optionally substituted aiyl, an optionalfy substituted heterocyclic 
group or a substituted biphenj^l, all of which having at least allqmyl, aiyl(lower)alkenyl, 
terminal nitro or terminal formyi, is an optionally substituted aiyi, an optionally 
substituted heterocyclic group or a substituted biphenylyl, all of which having at least 
alkjd, aiyl(lower)alkyl, terminal amino or hydroxymethjd, and other symbols are as 
defined above. 
Produdion Method 3: 

oxidation 

R^-SOaNHCO-A-X-I^ ^- R^-SOaNHCO-A-X-Ri" 

a-3) (1-4) 
orasaltthereof orasaltthereof 

wherein R?*°® is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphenj^l, all of which having at least terminal formyi, is an 



optionally substituted aijd, an optionally substituted heterocydic group or a substituted 
biphenyiyl, all of which having at least caiboxy, and other symbols are as defined above. 
Produdion Method 4: 

acylation 

R*-SO^CO-A-X-R?" ► R'-SOaNHCX>A-X-I^« 

or a salt thereof orasalttiiereof 

wheran is an optionally substituted aiyl, an optionally substituted heterocydic 
gjx)up or a substituted biphenyfyl, all of which having at least hydroxyaowerjallgrl, F?" 
is an optionally substitiited aiyl, an optionally substituted heterocydic group or a 
substituted biphenyiyl, all of whidi having at least acyla3cy(lower)alkyl, and other 
symbols are as defined above. 
Production Method 5: 

introduction of aiyloxy group 

R^-SO^CO-A-X-I^ — ^ R'-SOJWOO-A-X-ie- 

a-6) P-T) 
orasaltthereof or a salt thereof 

wherein is an optionally substituted aiyl, an optionally substitiited heterocydic 
group or a substituted Uphenyfyi, all of which having at least ary4ffigr(loweijallg^ and 
other symbols are as defined above. 
ProdudianMettiode: 

introduction of carbcoQr- 
protecting group 

R^-SO:J^HCX)-A-X-I^ ► Fe-SOJJHCO-A-X-I^ 

(1-4) W 
or a reactive derivative thereof or a reactive derivative thereof 

wherein is an optionally substituted aiyl, an optionally substituted heterocydic 
group or a substituted biphenytyl, all of whidi having at least protected carbojQr, and 
other symbols are as defined above. 
Production Method 7: 

amidation 

R»-SOJWCO-A-X-I^ ► R^-SO^NHCO-A-X-I^ 

(1-4) a-9) 

orasaltthereof orasaltthereof 
wherein R** is an optionalfy substitiited aiyl, an optionally substitiited heterocydic 
group or a substitiited biphenyiyl, all of which having at least optional^ substitiited 
amide, and other symbols are as defined above. 

4 



. Pradudian Method 8: 



htQ 



R^-SOaNHCO-A-X-Fe*" 

a-10) 

or a salt thereof 



* R^-SOaNHCO-A-X-I^*" 
(I-ll) 
or a salt thereof 



wherein is an optionally substituted aryl having at least a halogen atom. 



- N ) is a hetenxydic group having nitix^en, R?" is an aiyl 



substituted by at least heterocyclic group having nitrc^en, and other symbols are as 
defined above. 

Various definitions included in the entire spedfication are explained in detail in the 
following. 

"Lower" means 1 to 6 carbon aton^, imless otherwise specified. 

"Higher* means 7 to 20 carbon atoms, unless otherwise specified. 

"Allqd' and "alkyl moiety" are preferably linear or branched lower aSkyi and hi^er 
alkyi, reflectively. Specific examples include methyl, ethyl, n-propjd, i-prppjd, n-butyl, 
i-butyl, t-butyl, sec-butyl, n-pentyl, i-pentyl, sec-pen^, t-pen^, methylbuty^, 1,1- 
dimethyipropj^, n-hejg^ l-methjdpentyi, 2-metl^pent3i, S-methjdpentyi, 4- 
methyliDentyi, 1-ethylbutyl, 2-cthyIbu1yl, 3-ethylbutyl, l.l-dimethjdbulyl, 2,2- 
dimethylbutji, 3,3-dimeth3^u^ l-ethyH-methyiprqpyl, n-heptjd, l-methyfliexyl, 2- 
methylhexyl, 3-methylhejQ4, 4-methylhexyl, 5-methylhexyl, 1-ethyipentyl, 2-ethylpen^ 
3-ethy^)entjd, 4-ethylpentyl, 1,1-dimethylpentyi, 2,2-dimeth3dpent3^ 33-dimeth3^3entyl, 
4,4-dimethylpeht5d, l-propylbu^, n-octjd, 1-methylheptyl, 2-meth5^eptyl, 3- 
methylhepl3i, 4-methylhept3d, 5-methylheplyl, e-methjiheptyl, 1-cthylhejcyl, 2- 
ethjtoexyl, 3-ethylhejQ^ 4-ethy]he}9i, 5-ethylhejQ4, S-ethyttiej^d, 1,1-dimethylhejQd, 
2,2-dimetl^OQ?l, 33-dimeth3dhe?Q4, 4,4-dimethylhe5gd, 5,5-dimethylhe3g4, 1- 
propylpentyl, l-propj^pentyl and the Mke. 

Of these, particulaity preferred is aSkyl having 2 to 8 carbon atoms. 
"AlkenyT and "lower alkeiiyl moiety" are preferably exemplified by linear or 
branched lower alkenyi and higher alkenyl, such as ethenyl, 1-piopenyl, 2-propen5i, 1- 
butenyl, 2-butenyi, 3-buteriyl, l^-butadienjd, 1-pentenyl, 2-pentenyl, 3-pentenyi, 4- 
pentenyU 1-hexenyl, 2-hexen3^ 3-hexenyl, 4-hexenyi, 5-hexenjd and the like. 
Of these, particulaiiy prefenied is alkenyl having 2 to 8 carbon atcHiis. 
"AlkynyT is preferably a linear or branched lower alkynyl or higher alkynyl, such as 
ethynyl, l-propynyl, 2-proRynyl, l-butyn34,2-butynyl,3-butynyl,l-pentyiiyl, 2-pentynyl, 
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3-pentynyl, 4-pentyn3d, 2-methyl-3-butynyl, l,l-<limeth3d-2-butynyl, l-hejQai3d, 5- 
hesqnij^ and the like. 

Of these, particulaiiy preferred is alkynyl having 2 to 8 carbon atoms. 
"QdoOowei^allQi' is cydoall^ having 3 to 10, preferably 3 to 7, carbon atoms. 
Examples thereof include cydopropyi, cydobutyl, cydopentyl, cydohexyl and 
cydoheptyi, with preference given to cydopropyi, cydobutyl and cydohesgrL 

Ejjamples of preferable aijd indude aijd having 6 to 10 carbon aton^, such as 
phenyl, naphtl:^ and pentalenyL 

Of these, particulaiiy preferred are phenyl and naphthyL 
"Hetenxydic group" is a saturated or unsaturated, heteromonocydic or 
heteropolycydic group having at least one hetero atom, sudi as ojcygen atom, suliur 
atom, nitrogen atom and sdenium atom. Plarticulariy, heteropolycydic group 
(specifically heterobicydic group) and imsaturated 3- to 8-membered heteromonocydic 
group having 1 or 2 sulfiar atQm(s) are preferable. 

Preferred heterocydic group indudes the following. 
Heteromonocydic group indudes the following 
Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having 1 to 4 nitrogen atoms, such as pyrrolyl, pyrrolinyl, 
imidazotyl, pyrazolyl, pyridyl, dihydropyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl 
(e.&, 4H-i;2,4-triaziolyl, lH-l,2,3-tria2!ol>d and 2H-l,2,3-triazol>^), tetrazolyi (e.g., IH- 
tetrazolyl and 2H-tetrazolyl) and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) hetraomonocydic 
group having 1 to 4 nitrogen atoms, such as pyrrolidin}^, imidazolidinyl, piperidyl, 
piperazinyl and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having 1 or 2 oxygen atoms and 1 to 3 nitrogen atoms, such as 
oxazolyl, isooxazolyl, oxadiazolji (e.g., 1,2,4-axadiazolyl, 1,3,4-axadiazolyl and 1,2,5- 
oxadiazolyl) and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocydic 
having 1 or 2 oxygen atoms and 1 to 3 nitrogen atoms, sudi as morpholinyl, sydnoiQ?! 
and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having 1 or 2 sulfur atoms and 1 to 3 nitrogen atoms, such as 
thiazolyl, isothiazolyl, thiadiazolyl (e.g., 1,2,3-thiadiazolyl, 1,2,4-thiadiazofyl, 1,3,4- 
thiadiazolyl and 1,2,5-thiadiazolyl), dihydrothiazinyl and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocydic 
group having 1 or 2 sulfur atoms and 1 to 3 nitrogen atoms, such as thiazolidinyl and 
the like. 
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Unsaturated 3 to 8-membered (more preferabfy 5- or 6-membered) 
heteromonocydic group having 1 or 2 sulfur atoms, such as thienyl, dihydrodithiinyl, 
dihydrodithionjd and the like. 

Unsaturated 3 to 8-membered {more preferably 5- or 6-membered) 
heteromonocydic group having 1 or 2 oxygen atoms, such as tetrahydrofiiiyl, 
tetnahydropyranyl and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having one oxygen atom, such as fliiyl and the like. 

Spirohetenxydic group having 1 or 2 oxygen atoms, such as dicxaspiroundecanyl 
(e.g., l,5-dioxaspiro[5,5]undecanyl) and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having one oxygen atom and 1 or 2 sulfur atoms, such as 
dihydroxathinyL 

Examples of heteropolycyclic group indude the following. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicydic) group having 1 to 4 nitrpgen atoms, 
exdusive of benzimidazolyl and indolyd. 

Specific examples thereof indude 2,3-dihydrobenzimidazdlyl, pyra25olopyrimidinyi 
(e.g., pyrazolo[l,5-a]pyrimidinyl), tetrahydropyrazolopyrimidinyl (e.g., 4,5,6,7- 
tetrahydropyrazolo[ 1 ,5-a]pyriniidinyi), imidazopyrazolyi (e.g., 4H-imidazo[ 1 ,2- 
bjpyrazolyi), dihydroimidazopyrazolyl (e.g., 2,3-dihydroimidazo[l,2-blRyrazol>d), 
imidazopyridyl (e.g., iniidazo[l,5-a] (or [1,2-a] or [3,4-a])pyridyl, IH (or 3H)-imidazo[4,5- 
b] (or [4,5-c])pyrid3d), pyrrolopyridyl (e.g., lH-pyrrolo[3,2-b]pyridyd), pyrazolopyridyl (e.g., 
pyrazolo[l,5-a] (or [2,3-a]pyridyi, IH (or 2H)-pyrazolo[4,3-b]pyrid|yl), benzopyrazolyi (e.g., 
IH (or 2H)-benzo[c]pyrazolyl), dihydrobenzimidazolyl, benzotriazofyi (e.g., benzo[d][lH- 
l,23]tria2X)lyQ, indolizinyl, isoindolyi (e.g., IH-isoindolyl), indaaolyl (e.g., IH (or 2H or 
3H)-inda2oljd), indolinjd, isoindolinyi, purinyl, quinolizdnyl (e.g., 4H-quinolizinyi), 
isoquinol>d, quinolyl, phthalazinyi, naphthalidinyl (e.g., 1,8-naphthalidinyi), quinoxalinyl, 
dihydroquinoxalinyi (e.g., l,2Hiihydrcquinoxalinyl), tetrahydroquinoxalinyl(e.g., 1,2,3,4- 
tetrahydroquinoxalinjd), quinazolinyl, dihydroquinazolinyi (e.g., 1,4 (or 3,4)- 
dihydroquinazolinjd), tetrahydroquinazolinyl (e.g., l,2,3,4-tetrahydroquinazDlin3d), 
dnnolinyl, pteridinyl, pyrazinopyridazinyl (e.g., pyrazano[2,3-d]pyridaan}4), 
imidazotriaanyi (e.g., imida2o[l,2-b][ 1,2,4] triazdnyl, imidazppyrazinyl (e.g., IH- 
imida2XD[4,5-b]pyrazinjd), imidazopyrimidine (e.g., 3H-purine and imidazo[l,5-a] (or [3,4- 
a])pyrimidine), imidazopyridazdnyl (e.g., imidazo[2,3-b] (or [3,4-b])pyridazinyl), lH-1- (or 
2)Ryrinedin3d and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycydic (more preferably heterodicydic) group having 1 to 3 oxygen atoms. 



Specific examples thereof include benzofuranyl (e.g., benzo[b] (or [c])furanyl), 
isobenzofuranyl, furopyridyl, chix)men3d (e.g., 2H-clxrornenyl), chromanyi, isochromanyl, 
benzoxepinyl (e.g., 3-benzaxepin3d), cyclopentapyranjd (e.g., cydopenta(b]pyrany^, 
furopyranyi (e.g., 2H-furo[3,2-b]Ryranyl), and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to lO-membered) 
heteropotycydic (more preferably heterodicydic) group having 1 to 3 sulfur atoms. 

Specific examples thereof include benzothiophenyi (e.g., benzo[b]thiophen3d), 
dihydnxiithian^hthalenjd (e.g., 4H- 1 ,3-dithian£55hthalenyl), dithianaphthalenyi (e.g., 
l,4-dithian£53hthalenji) and the Kke. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to lO-membered) 
heteropotycydic (more preferably heterodicydic) group having 1 to 3 nitrogen atoms and 
1 or 2 oxygen atoms. 

Specific examples thereof indude dicxoloimidazotyi (e.g., 4H- 1 ,3-diaxolo[4,5- 
d]imidazotyl, benzoxazinyl (e.g., 4H-3,l-ben2X)xazinyl), pyridooxazinyi (e.g., 5H- 
pyrido[2,3-dloxazinyl), pyrazolooxazotyl (e.g., lH-Ryrazolo[4,3-d]oKazofyi), funq3yrid3d, 
and the like. 

Saturated or imsaturated 7 to 12-membered (more preferabty 8 to lOmembered) 
heteropotycydic (more preferabty heterodicydic) group having 1 to 3 nitrpgen atoms and 
1 or 2 sulfur atoms. 

Specific examples thereof indude thienoimidazotyl (e.g., thieno[2,3-d]imidazotyi), 
thienopyridjd, dithiadiazaindanyl (e.g., 2,3-dithia-l,5-diazaindan3d) and the like. 

Saturated or unsaturated 7 to 12-membered (more preferabty 8 to lOmembered) 
heteropotycydic (more preferabty heterodicydic) group having 1 to 3 oxj^en atoms and 
1 or 2 sulfur atoms. 

Specific examples thereof indude thienofuranyl (e.g., thienoI2,3-blfuranyi), and the 

like. 

Saturated or unsaturated 7 to 12-membered (more preferabty 8 to 10-membered) 
heteropotycydic (more preferabty heterodicydic) group having 1 nitrpgen atom, 1 
oxygen atom and 1 sulfur atom. 

Specific examples thereof indude oxathiolopyrrotyl (e.g., 4H[l,3]-oxathiolo[5,4- 
b]pyrrotyl, and the Kke. 

Saturated or unsaturated 7 to 12-membered (more preferabty 8 to 10-membered) 
heteropotycydic (more preferabty heterodicydic) group having 1 or 2 sdenium atoms. 

Specific examples thereof indude benzosdenophenyl (e.g., benzo[b] (or 
[c])selenophenyi), and the like. 

Saturated or unsaturated 7 to 12-membered (more preferabty 8 to lOmembered) 
heteropotycydic (more preferabty heterodicydic) group having 1 or 2 selenium atoms 
and 1 to 3 nitrogen atoms. 
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Specific examples thereof include sdenopyridyi (e.g., sdeno[3,2-b]Ryiidyi), and the 

like. 

Examples of preferable lower alkylene include methylene, ethylene, propylene, 
butylene, pentyiene, he?ylene and the like, with preference given to alkylene having up 
to 4 carbon atoms. 

Elxamples of preferable lower alkenylene include ethenylene, 1-propenylene, 2- 
propenylene, 1-butenylene, 2-butenylene, 3-butenylene, 1-pentenyiene, 2-pentenylene, 
3-pentenylene, 4-pentenjdene, 1-hexenylene, 2-hexenylene, 3-hexenylene, 4- 
hexenylene, 5-hexenylene and the like, with preference given to alkenylene having up to 
4 carbon atoms. 

The lower alkylene moiety of Qxa(lower)alk5dene, lower alkyleneoxa, 
imino(lower)alkylene, lower alkyleneimino, 1hioxa(loweija]kylene and lower 
alkyienethioxa is the same as that of the above-mentioned alkylene. 

Lower alkanoyl is a linear or branched alkjdcarbonyl having up to 6 carbon atoms. 
Examples thereof include acetjd, propionyi, n-butyiyl, isobutyx^d, valeryd, isovalei>d, sec- 
butylcarbon}^, t-butylcarbonyl, n-pentylcarbonyl, i-pentylcarbonyl, sec-pentylcarbonyl, 
t-pentylcarbonyl, 2-methylbut>4carbonyl and the like. 

More preferred is alkanoyl having up to 4 carbon atoms. 

Lower alkoxy is a linear or branched allcyloxy having up to 6 carbon atoms. 
Examples thereof include methoxy, ethoxy, n-propyloxy, i'propyla?cy, n-butyloxy, i- 
butjdoxy, sec-but>4Qxy, t-butyloxy, n-pentyloxy, i-pentyloxy, sec-pentyloxy, t-pentyloxy, 
2-meth3dbutcxy, n-hexyloxy, i-he?cylQxy, t-hexyloxy, sec-hexyloxy, 2-methjdpentylaxy, 3- 
methylpentyloxy, l-ethylbutylQ?cy, 2-ethylbutyloxy, l,l-dimethylbut3doxy, 2,2- 
dimethylbutyioxy, 3,3-dimethylbutylQxy,l-ethyl-l-methylproRyloxy, and the like. 

More preferred is alkoj^r having up to 4 carbon atoms, such as methoxy, ethoxy, n- 
propylojcy, i-propyloxy, n-butyloxy, i-butyloxy, sec-butylo?cy, t-butyloxy, and the like. 

Heterocycle{lowajalkyl means lower alkjd substituted by the above-mentioned 
heterocyclic group. 

Halogen is exemplified by fluorine atom, chlorine atom, bromine atom and iodine 
atom. 

The substituted amino of "substituted amino'' and "optionally substituted amino'' is, 
for example, lower alkanqylamino, mono(lower)alkylamino, di{lower)alkylamino, N- 
Power)alkyl-N-acylamino, lower alkylsulfonylamino, ai5d(lower)alk>iamino, N- 
heterocycle-N-{lower)alkylarnino, arylsulfonylamino, ai^carbonylamino and the like. 
Examples of N-(lower)alkyl-N-acylamino include N-(lowei)alkyl-N-(aiylcarbonyl)amino 
and the like. 

"Lower alkanoyiamino" is amino substituted by the above-mentioned lower 
alkanqjd. 
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''Mono or di(lower)allq^laniino'' is amino substituted by linear or branched alkyi 
having up to 6 carbon atoms. Examples thereof include methylamino, ethylamino, n- 
propylamino, i-propylamino, n-butylamino, i-butylamino, sec-butyiamino, t-butyiamino, 
n-pent>iamino, i-pentylamino, sec-pentylamino, t-pentylamino, 2-methylbutylamino, n- 
hexjdamino, 1-methylpentylamino, 2-methylpentylamino, 3-methyipentyiamino, 4- 
methylpentylamino, 1-ethylbutyiamino, 2-ethylbutylamino, 3-ethylbutylamino, 1,1- 
dimeth>dbutyiamino, 2,2-<iimethylbutylairiino, 33-dimethylbutylaraino, 1-ethyl-l- 
methylpropylamino and the like. 

Preferred is alkjdamino having up to 4 carbon atoms, such as methylamino, 
ethylamino, n-propylamino, i-propylamino, n-butylamino, i-butylamino, sec- 
butyiamino, t-butjdamino and the like. 

Preferable ''acyf in *TsI-(lower)allQ^l-N-acylamino'' is exemplified by carbanMyl, 
aliphatic acyl, aromatic acyl, and acyi having a heterocyde, such as heterocyclic acyL 

Elxamples of the above-mentioned acyl include carbamoyl; lower or higher (having 
not less than 7, preferably 7 to 25, carbon atoms) alkanoyl, such as formyl, acetyl, 
propancyl, butanqyl, 2-methylpropanqyl, pentancyl, 2,2-dimethylpropanoyl, hexanqyd, 
heptanoyl, octanqyl, nonanoyl, decanqyl, undecanq>4, dodecanoyl, tridecanqyl, 
tetradecanoyl, pentadecanoyl, hexadecanoyl, heptadecancyl, octadecanoyl, 
nonadecanoyl, icosanqyl and the like ; lower or hi^er alka?cycarbon3d, such as 
methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl, t-pent>da?Q^carbonyl, 
heptylcxycarbonyl and the like; lower or higher alkanesulfonyi, such as 
methanesulfonyl, ethanesulfonjd and the like; aliphatic acyl such as lower or higher 
alkoxysulfonyl (e.g., methocysulfonyl and ethoxysulfonyl) ; aroyl such as benzoyl, tolucyl, 
n^hthcyl and the like; phenyl(lower)alkanoyi, sucii as phenylacetyl, phenylpropanoyl, 
phenylbutanqyl, phenylisobutyryl, phenylpentanoyl, phenylhexanq>d and the like and 
aryl(loweijalkanoyl (e.g., n^hthyl(lower)alkanoyl such as naphthylacetyl, 
naphthyipropancyl and naphthylbutanqyl); phenyl(lower)alkenqj4 such as 
phenylpropenoyl, phenylbutenq>d, phenylmethacryloyl, phenylpentenoyi, 
phenylhexencyl and the like and ari4(lower)alkenoyl such as naphthj4(lower)alkencyl 
(e.g., naphthyl propenoyi, naphthyl butenqyl and naphthyl pentencyl); 
aryl(loweijalkoxycarbon3d such as phenyl(lower)alkc»Qncarbonyl (e.g., 
benzyloxycarbonyl); aryloxycarbonyl such as phenoxycarbonjd, naphthyloxycarbonyl 
and the like; aryloxy(loweijalkanq>d such as phenoxyacetyl, phenoxypropionyl and the 
like; aiylcarbamq>4 such as phenylcarbamoyl and the like; arjdthiocarbamoyl such as 
phenylthiocarbamo}4 and the like; aiylglyoxylqyl such as phenylglya?cyloyl, 
naphthylglyaxylqyl and the lite; aromatic acyl such as arenesulfonyl (e.g., 
benzenesulfonyl and p-toluenesulfonyl); heterocydecarbonyl; hetenx:yde(lowei^alkanqyl 
such as thienylacetyl, thienylpropanoyl, thienylbutancjd, thienyipentancyl, 
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thienylhexanoyl, thiazolylacetyl, tetrazolylacetyl and the like; heteixKycle(lower)alkenoyl 
such as heterocyde propenqyl, heterocydebutenoyl, heterocydepentenqyl, 
heterocydehexenq>4 and the like; heterocyde^oxylc3iyl sudi as thiazolylglyoxyiqjd, 
thienylglyQxylqyl and the like. 

The preferable heterocyde moiety of the above-mentioned ^Tieterocyde carbonyF, 
1ieterocyde(loweijalkanoyr, "TieterocydeClowerjalkencyr and ^lieterocyd^tyoxyloyl'' is a 
saturated or unsaturated heteromonocydic or heteropolycydic group having at least 
one hetero atom such as ox>^en atom, sulfur atom, nitrogen atom and the like, witii 
preference given to the heterocyclic groups mentioned above. 

The aforementioned acyl moiety may have 1 to 10 same or different suitable 
substituent(s), such as halogen {e.g., fluorine, chlorine, bromine and iodine), hydroxy, 
nitro, lower alkyl (e.g-, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-bulyl, pentyl 
and hexyl), amino, protected amino, heterocyde(lower)alk>damino having the above- 
mentioned heterocyde moiety and lower alkyl moiety, lower alkoxy (e.g., methcxy, 
ethcxy, propoxy, butyioxy, t-butyioxy, pentyloxy and hexyloxy), carboy, protected 
carboxy, N,NHli(lower)alkylamino(loweijalkyl (e.g,, N,N-dimethylaminomethyl, N,N- 
diethylaminomethyl, N,N-dipropylaminomethyl, N,N-dimethylaminoethyl, N,N- 
diethylaminoethyl, N,N-dipropyiaminoethyl, N,N-dimethylaminopropyl, N,N- 
diethylaminopropyl, N,N-dipropylaminopropyl, N,N-dibut>daminomethyl, N,N- 
dipentylaminomethid and N,N-dihe?cylaminomethyl), hydrQ?cyirnino(lower)alkyl (e.g., 
hydroxyiminomethyl, hydroj^aminoethyl, hydrajQdrninopropyl, hydraxyiminobutyl, 
hydroxyiminopentyl and hydrojQdrninohexyl), arylimino(lower)alkyl such as 
phenylimino(lower)alkyl (e.g., phenyliminomethjd, phenyliminoethyl, phenyliminoproprjd, 
phenyliminobutyi, phenyliminopentyl and phenjiiminohexyl), acyl such as lower 
alkanqjd (e.g., formjd, acetyl, propanpyl, butanoyi, pentanq>d and hexanoyl), 
hydroxy(lcwer)allQdheterocyde(lower)alkyi having the above-mentioned lower aUcyl 
moiety and heterocyclic moiety, mono- (or di- or tri-)halo(lower)alkyl, aiylamino (e.g., 
phenylamino) and the like. 

''Lower alkyisulfonyf and *lower alkylsulfinyl'' are sulfonyl and sulfinyi respectively 
substituted by the above-mentioned lower alkyL 

*Tx>wer alkyithio** is a linear or branched alkjdthio having up to 6 carbon atoms. 
Examples thereof indude methjdthio, ethylthio, n-propylthio, i-propylthio, n-butylthio, i- 
butyithio, sec-butylthio, t-butylthio, n-pentylthio, i-pentylthio, sec-pentyithio, t- 
pentylthio, 2-methylbutylthio, n-hexylthio, i-hexylthio, t-hexylthio, sec-hexjdthio, 2- 
methylpentylthio, 3-methylpentylthio, l-eth)dbutylthio, 2-ethylbutyithio, 1,1- 
dimethylbutyithio, 2,2-dimethyibutyithio, 3,3-dimethylbutylthio, 1-ethyl-l- 
methylpropylthio and the like. 
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More prefeired is alkylthio having up to 4 carbon atoms, such as methylthio, 
ethylthio, n-propylthio, i-propylthio, n-butylthio, i-butyithio, sec-butyithio, t-butyithio 
and the like. 

''Mono- or di(lower)alkyicarbamqyr is carbamoyl mono- or di-substituted by the 
above-mentioned lower aD^ 

^'HalofloweijalkyT is a linear or branched alkyl having up to 6 carbon atoms, which 
is substituted by fluorine atom, chlorine atom, bromine atom or iodine atom, and is 
preferably exemplified by a linear or branched alkyl having up to 6 carbon atoms, which 
is substituted by fluorine atom, chlorine atom or bromine atom. Examples thereof 
include fluoromethyl, diQuoromethjd, trifluoromethyl, chloromethyl, dichloromethyl, 
trichloromethyl, bromomethjd, dibromomethyl, tribromomethjd, 1-fluoroethyi, 1- 
chloroethjd, l-bromoeth>d, 2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 1,2-difluoroethyl, 
1,2-dichloroethyl, 1,2-dibromoethyl, 2,2;2-trifluoroeth34, heptafluoroethyl, 1- 
fluoropropyl, 1-chloropropjd, l-bromopropyl, 2-fluoropropyl, 2-chloropropyl, 2- 
bromoprop5d, 3-fluoropropyl, S-chloropropyl, 3-bromopropyl, 1,2-difluoropropyl, 1,2- 
dichloropropyl, 1,2-dibromopropyl, 2,3-difluoropropjd, 2,3-dichloroprc^l, 2,3- 
dibromopropyl, 3,3,3-trifluoropropyi, 2,2,3,3,3-pentafluoroproRjd, 2-fluorobu1yl, 2- 
chlorobutyi, 2-bromobut3d, 4-fluorobutyl, 4-chlorobutyl, 4-bromobut>d, 4,4,4- 
trifluorobutyl, 2,2,3,3,4,4,4-heptafluorobutyl, perfluorobutyl, 2-fluoropentyl, 2- 
chloropentyl, 2-bromopentyl, 5-fluoropentyl, 5-chloropent>d, 5-bromopent>d, 
perfluoropentyl, 2-fluorohexyl, 2-chlorohexyl, 2-bromohexyi, 6-fluorohexyd, 6- 
chlorohexyl, 6-bromohexyl, perfluorohexyl, 2-fluorohep1yl, 2-chloroheptyl, 2- 
bromoheptyl, 7-fluoroheptyl, 7-fluoroheptyl, T-chloroheptjd, 7-bromohqDtyi, 
perfluoroh^tyl and the like. 

Examples of preferable aiyi(lower)alkyl include Cg-CioaiyllCi-Cgjalkjd such as benzyl, 
phenylethjd, phenjdpropyl, phenjdbutyl, phenylpentyl, phenylhexjd, naphthylmethyl, 
naphthjdethyi, naphthylpropyl, naphthyibutyl, naphthylpentyl, naphthylhexyl and the 
like. 

*'Aiyl(loweijalkenyr and *'aiyl(lower)alkQxy* are respectively the above-mentioned 
lower alkenjd and lower alko?cy substituted by the above-mentioned aiyL 
"Protected carboxy^ is preferably esterified carbogr. 

Examples of preferable ester moiety of the esterified carboy include lower alkjd 
esters such as methyl ester, ethyl ester, propyl ester, isopropjd ester, butyl ester, 
isobutyl ester, t-butyl ester, pentyl ester and hexyi ester. Tliese groups may have at 
least one appropriate substituent, which is exemplified by (towerjalkanofjdoxy- 
(lower)alkyl ester such as acetoxymethyl ester, propionyloKymethjd ester, 
butyiyloxymethyl ester, valeryloxymethyl ester, pivaloyloxymethyi ester, 
hexanqjdoxymethyl ester, 1 (or 2)-acetQxyethyl ester, 1 (or 2 or 3)-aoetaxypropyl ester, 1 
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• (or 2 or 3 or 4)-aceta?cybutyl ester, 1 (or 2)-propionyla3cyethyl ester, 1 (or 2 or 3)- 

propionylo?cyprpRyl ester, 1 (or 2)-butyiyiojgrethyl ester, 1 (or 2)-isobutyiylaxyeth3d ester, 

' 1 (or 2)-FavalpylaJcyeth3^ ester, 1 (or 2)-hexanoijtocyethyl ester, isobutyijtogr-methyl 
ester, 2-ethylbutyiykBQniieth3d ester, 3,3-dimethyIbutyiylajQniiethyl ester, 1 (cr 2)- 
pentanqylojq^ethyi esteil, and the like, lower alkanesulforod^oweijallQd ester (e.g., 2- 
mesylethyl ester), mono- (or di- or tri)halo(lowei)alkj^ ester (e.g., 2-iodoethjd ester and 
2,2,2-trichlon)eflijd estoj, lower alko^'caitKMiylaxj^oweijalkyl ester (e.g., 
methcDQrartwnyloxymethyl ester, ethojg^carbonjdoxymethyl ester, 2-metha?Qr- 
carbonylc5Q?ethj^ ester, l-ethoxycarbonylajQ^yl ester and l-isoproppogrcarbon}^- 
ojcyethyi ester), phthalidylidene(lowei)allcyl ester and (5-(lowei)angrl-2-a»o-l,3-diaja)l-4- 
yl(lower)allq^ ester (e.g., (5-methyi-2-axD-l,3-dioxol-4-3d)methyi ester, (5-ethyl-2-axo-l,3- 
dio3flol-4-yl)methyl ester and (5-propyl-2-oxo-13-dioxDl-4-3^ethyl ester); 
lower ajkenjd ester (e.g., vinyl ester and alljd ester); 
lower allQaijd ester (e.g., ethynyl ester and propynyl ester); 

aiyl(lowa)allgd ester optionally having at least one suitable substituent, such as matio- 
(or di- or tri-)phen3d(lower)allqd ester optionally having at least one suitable substituent, 
whicii is exernplified by berizjd ester, 4-riietho3cyberx^l ester, 

phenylethyi ester, trityi ester, benzhydryl ester, bis(methoJ9^heriyi)nietl:^ ester, 3,4- 

dimethajQiDenzyl ester and 4-hydio39r-3,5-di-t-butylben^ ester; 

aiyl ester optiarialfy having at least one suitable substituent, such as phenyl ester, 4- 

chlorxjpherij^ ester, tolj^ ester, t-butyiphenyl ester, ^grlji ester, mesi^ ester and cumerijd 

ester^ 

cyclo(Iower)allQrl ester (e.g., cyclohescyl estei); phthalidjd ester, and the like. 
The heterocyclic group having nitrpgen, which is represented by 



-N J is exempffied by the above-rnentioned heterocyclic group havirigrdtrogen. 



The preferable objective compound (I) is a compound of the formula (Q having the 
following groups and pharmaceuticaDy acceptable salts thereof. 
R* is an optionally substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted allg^yi, an optionally substituted cydo(tower)alkyl, an optionally 
substituted ai^ or an optionally substituted heterocyclic group, wherein, when the 
above groups are substituted, the substituent is at least one member selected from the 
group consisting of alkjd, cydopower)alkyl, alkenjd, alkynyl, lower alkanoyl, lower alkajgr, 
sayi, heterocyde(lower)all<yl, halogen, amino, substituted amino, lower alkylsulfonjd, 
lower allq4sulfinyi, lower aUg^lthio, cyano, carboxy, protected carbccgr, carbamofjd, 
mono(lower)alkydcarbampyi, dipower)alkylcarbamoyl, nitro, halo(lower)alkyl, 
aryl(tower)alkyd, ai3d(lower)alken3d, aiyl(lower)alfcaxy, kjwer alkoxy substituted by 
substituted amino, cyclo(lower)allg4(lower)alkajQr, cyclo(lower)allQ?l-(lower)aIky^ 
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. ars^o^ower)a]lQd, aq^axyf}£fwex)aS3syl, hydroxy(toweijaIlqrl, mono- or 

di{loweijallQdamino(lowei^alkji, aiyipower)alkc»5y{lowei)alkyi, aiyithio(lowei^alkyl, 

. heterocyde(lower)alka3gr, heteix)cydeaxy(lovver)a]lQ4, aiylQoweijalkylthio, aiylureido, 
lower alko^owei^alkQjgr, aiyl(lower)alkynyl, lower aSkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted heterocyclic group. 
A is a heteropotycydic group having at least one hetero atom, such as oxygen atom, 
sulfur atom, selenium atom and nitrogen atom, exclusive of benzimidazolyl, indolyi, 
4,7-dihydrobenzimidazol>d and 2,3-dihydrobenzaxazinyl, said heterocyclic group being 
optionally substituted by at least one member sdected fixjm the group consisting of 
allQ^ Qxo, thioxo, halogen, tower alkoxy, lower alkyithio, cydoflowajalkyd, optionajly 
substituted amino, aiyl, heterocyclic group, lower allqdsulfonyl and lower aUq^lsulfinjl 

is optionally substituted aiyl, optionally substituted heterocyclic group or substituted 
biphenyljd, wherein, when these groups are substituted, the substituent is at least one 
member selected firom the group consisting of alkyi, cydo(lower)allQd, alkenyl, alkynyl, 
lower alkanqyl, lower alkojQr, aiyl, heterocyde(loweiialkjd, halc^en, amino, substituted 
amino, lower allqrlsulfonyl, lower alkylsulfinyl, lower allg^ltiiio, cyano, caiboxy, protected 
carbojgr, carbamoyl, mono(lower)alkjdcarbamoyl, difloweijalkylcarbamoyl, nitro, 
halo{loweijallcyi, aryi(kjwer)alkyl, aiyl(lower)alkenjd, aiyl(lower)a]ko3gr, lower alfcojcy 
substituted by substituted amino, cycloOower)all<5d-(loweiia]ko3gr, 

cyck)(lower^alkyl(lower)allQ^l, aiylQxy(loweijalkyl, acylQxy(lowerjalkyi, hydraxy(lower)allgd, 
mono- or di(lower)alkylamino(lower)allQrl, aiyl(lower)alkQxy-(lower)allq4, 
aiyIthio(Iower)allQrl, heterocyde(lower)alkoxy, heterocydeo3Q^(]ower)alkyl, 
aiyl(lowei^alkylthio, aiylurddo, lower alkQ3cy(Iower)a]kojy, aiyi(lower)alkynyi, lower allgd 
substituted by optional^ substituted divalent heterocyclic group and optionally 
substituted heterocydic group, 

provided that when A is 3H-imidazoI4,5-b]pyrid3d substituted by lower aSkyl, is 
optionally substituted aiyl, optionally substituted heterocydic group or biphenyiyl 
substituted by a substituent other than tetrazolyl, and when A is quinoljd substituted 
by lower allgrl, is optionally substituted aiyl, optionally substituted heterocydic group 
or substituted biphenylyL 

When the above-mentioned aiyl and heterocyclic group are substituted, the 
substituent is at least one member sdected from tiie group consisting of allgrl, 
cydo(lower)alkyl, alkenyl, allgniyl, lower alkanoyl, lower alkoxy, phen^d, 
heterocycle(lower)allQ^l, halogen, amino, substituted amino, lower allQdsulfonjd, lower 
allqdsialfinyi, lower allgrlthio, cyano, carboxy, protected carboxy, carbamoyl, 
mono(lower)allqdcarbamcf>d, diflowerjalkylcarbamoyi, nitro, halo(lower)alkyl, 
aiyl(lowei1allqd, aiyl(lower)alkenyi, ai^(lower)alko?cy, lower alkcDQr substituted by 
substituted amino, cydo(lowei^alkyd(lower)a]ko?gr, cydo(lowerjalkyl(lower)alkyl, 
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aiylojQ^owerjallgd, acyloxy(lower)alkyl, hydraxy(loweijalkjd, mono- or di(loweij- 
alk3damino(k>wa-)alkyl, ai^(lower)alkaxy(loweijalkyl, ai3dthio(lower)alky4, 
heterxxycle(lower)alkoxy, hetercKyde-oxy(loweijalkyl, ai3d(lower)alkyithio, aiylureido, 
lower alkoKy(loweija]ko«y, ai3d(lower)allgaiyl, lower alkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted heterocyclic group. 

TTie substituent for the above-mentioned biphenylyl is at least one member selected 
fiom the group consisting of alkjd, cydo(lower)alkyl, alkenjd, alkynyi, lower alkanoyl, 
lower alkoxy, phenyl, hetenx:ycle(lower)alkyl other than substituted tetrazol^toiethyi, 
halogen, amino, substituted amino, lower alkylsulfonyl, lower alkylsulfinyl, lower 
alkylthio, cyano, carbamoyl, mono{lower)alkylcarbamoyi, di(lowei^alkylcart>amqyi, nitro, 
halo(loweijalkyi, aiyl{lower)alkyi, aiyipowerjalkenjd, aiyl(lower)alkaxy, lower sSkaxy 
substituted by substituted amino, cyclo(lower)alkjd-(loweijalka>gr, 

cydo(lower)alkyl(lower)alkyl, aiyloxy(loweiialkyl, acyloxy(lower)alk5i, hydroxy{lower)alhyl, 
mono- or di(lower)allQdaniino(lower)alkyl, aiyl(lower)alkQxy-(lower)aIkyl, 
aiylthio(lower)alkyl, heterocycle(lower)a]koKy, heterxxycle-<Jxy(lower)alkyl, 
aryl(loweijalk>dthio, aiylureido, lower alkQ?cy(lower)alkoxy, aiyi(lower)alkyn5d, lower allgd 
substituted by optionally substituted divalent heterocyclic group and optionally 
substituted heterocyclic group. 

Of the above-mentioned compounds, a compound of the formula (I) having the 
following and pharmaceutically acceptable salts thereof arc particulaiiy preferable. 

is an optionally substituted alkyi, an optionally substituted alkenid, an optionalfy 
substituted alkynjd, an optionally substituted cyclo(lowei^alkyl, an optionally 
substituted phenyl or an optionally substituted heterocyclic group, wherein, when these 
groups are substituted, the substituent is at least one member selected fix)m the group 
consisting of alk>i, cydo(lower)all^l, alkenyl, alkynyl, lower alkanoyl, lower eSkoxy, 
phenyl, heterocycle(lower)alkyl, halogen, amino, lower alkancylamino, 
monopoweijallqdamino, di(lower)alkylamino, N-(lower)alkyl-N-acyiarnino, lower 
alkylsvdfonjdamino, aiyl(loweijaIkylamino, N-heterocyde-N-(lower)alk>damino, 
arylsulfonylamino, aiylcarbonyiamino, lower alkylsulfonyl, lower alkylsulfinyl, lower 
allqdthio, cyano, carboxy, protected carboxy, carbamoyl, mono(lowei)allcylcarbamoyi, 
di(lower)alkylcarbamoyl, nitro, halo(lower)alkyl, aryl(lower)alkyl, aiyi(lower)alkenyl, 
aryl{loweijalkaxy, lower alkanoylarnino(loweijalkoxy, mono(lower)aUQiarnino- 
(lower)alkDxy, di(lower)allQ^larnino(lower)alkDxy, N-(lower)all^l-N-acylamino(lowei^- 
alkoxy, lower alkyisulfonylamino(lower)alkoxy, aiyl(lower)allQ^larnino(lower)alkoxy, N- 
heterocycJe-N-(lower)alkylamino(lower)alkQxy, aiylsulfonylaixiino(lower)alkDxy, 
aiylcaitK)nylamino(lower)alkQxy, cydo(lower)alkyl(lower)alkaxy, cydo(lower)a]kyl- 
(lower)alkyl, aryloxy(lower)alkyl, acyloxy(lower)alkyi, hydraxy(lower)all<yl, mono- or 
di(tower)allqrlamino(lower)alk>d, aryl(lower)alkoxy(lower)allQd, aiyithio(loweilalkyl, 
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heterocyde^oweiiaBomgr, heterocyde-ojcy(lower)alkyl, iai34(lower)alkylthio, aiylurddp, 
lower alkaxytlowajaJkoogr, aiyl(lower)allQniyl, lower alkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted hetaiocyclic group. 
A is a heterodicydic group of the following to (I) exclusive of benzimidazolsd, indolji, 
4,7-dihydrobenziniidazolyi and 23-dihydrobenzoxazin3d, wherein said hetenxydic 
group may be substituted by at least one member selected from the group consisting of 
alkjd, 0X0, thicKO, halogen, lower alkoscy, lower alkjdthio, cyclo(lower)alkj4, amino, lower 
alkanojiamino, mono(lower)all?ylamino, di(lower)allgrlamino, N-(lower)alkjd-N- 
acylamino, lower alkydsulfonylamino, arji(lowei:)alkjtonino, N-heterocyde-N- 
(loweijallgrlamino, aiylsulfonjdamino, ai^dcarbonylamino, aryU hetenxydic group, lower 
alkylsulfonyl and lower allQ'lsulfnyl, 

provided that when A is 3H-imidazo[4,5-b]pyridyi substituted by lower alkyl, is an 
optionaBy substituted aijd, optionally substituted heteKxydic group or biphenyiyi 
substituted by a group other than tetrazolyl, and when A is quinolyi substituted by 
lower alkjd, is an optionally substituted phenyl, optionally substituted naphthyi, 
optionally substituted heterocyclic group or substituted biphenylyL 

The substituent for the above-mentioned phenyl, naphthyi and heterocyclic group is 
at least one member sdected from the group consisting of allgd, cydo(lower)alkyl, 
alkenyl, alkynyl, lower alkanoyl, lower aSkaxy, phenyl, heterocyde(loweijalkyi, halogen, 
amino, lower alkanoylamino, mono(loweij-a]kylamino, di(Iower)alkylamino, N- 
(lowei^alkyl-N-acyiamino, lower alkylsulfonj^-amino, ai^(lower)all{ylamino, N- 
heterocyde-N-(lower)allQ^lamino, aiylsulfonylamino, aiylcarbonylamino, lower 
alkylsulfon3d, lower alkylsulfinjd, lower alkylthio, cyano, carboxy, protected carbojy, 
carbamoyl, mono(lower)alkylcarbamoyi, dipowerjallgd-carbamqjd, nitro, halo(loweijaIkyl, 
aiyl(lowei1alkyd, aryi(lower)alkenjd, aiyi(loweij-alkc»y, lower a]kanoylamino(lower)alkDxy, 
mono{lowei^all^damino(loweijalko?cy, di(lowei^alkylamino(lower^alko3Qr, N-(lower)a]lQd-N- 
acylaminoQowerjalkoxy, lower alkylsulfonylamino(lower)alla»cy, 
aiyl(loweijalkylamino(loweijalkoxy, N-heterocyde-N-(loweiia]l{ylamino(lowe)ja]lawy, 
aiylsulfonylamino(lower)alkaxy, arylcarbonyl-amino(lower)alkaxy, 
cydo(lowerjallqrl(lower)alkDxy, cydo(lower)alkyl(lower)all^l, aiylQxy(loweijalk>d, 
acyloxy(lower)alkyl, hydn»y(lower)allqrl, mono- ordi(lower)alkyi-amino(lower)allQ4, 
aiyl(loweijalkoxy(lower)alkyl, aiylthio{lower)allqd, heterocyde-(lower)alkojQr, heterocyde- 
oxy(lower)alkyl, aiyl{lower)a]kylthio, aiylureido, lower alkQxy(lower)alkaxy, 
aiyi{lowei^alkynyl, lower alkjd substituted by optionally substituted divalent heterocyclic 
group and optionally substituted heterocyclic group. 

The substituent for the above-mentioned biphenylyl is at least one member sdected 
from the group consisting of alkyl, cydo(lowei^alkyl, alkenjd, all^yl, lower alkanqyd, 
lower alkoxy, phenyl, hetCTOcyde(lower)alk>d other than substituted tetrazolyimethjd, 
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halogen, amino, lower alkanoyiamino, mono(lcfwei)a]kylamino, diOower^allQdamino, N- 
(lower)allqd-N-acylaniino, lower allQrlsulfonjdamino, aiyi(lower)alkyiarnirio, N- 
hetenxyde-N-(loweijallQ^lamino, aiylsulfonyiamino, aijdcarbonylamino, lower 
allQdsulfonyl, lower allqrlsulfinjd, lower allQdtliio, cyano, carbamoyl, 
mono^oweijalkylcarbamoud, di(loweija]kylcarbamoyl, nitro, halo{lower)-aIkyl, 
aiyl(lower)allqd, aiyi(loweijalken)d, ai>d(loweiialkDKy, lower alkanoyiammo-(lower)alkQxy, 
mono(loweijalkyiamino(lowei:)all«»gr, di(loweijallqrlamino(loweijalkQjgr, N-(loweijallqrl-N- 
acylaminopoweijalkosgr, lower allgrlsulfonsdaminoCloweiialkaxy, 
aiyl^owei:)alkyiamino(lowei)alla»Qr, N-heterocyde-N-(lowei^a]lq?iamino(lower)alko?y, 
aiylsulfonylaminoQower^alkcjscy, aijdcarlxjnylaminopoweijalkQxy, cydo(lower)alkyl- 
(lowei) alkojQr, cyclo(lowei)a]kyl(lower)alkyl, aryioxy(lower)allQrl, acylaxy^oweijalkyl, 
hydroxy(lower)a]kj4, mono- or di(loweijalkylamino(lowerjaIkyl, aiyl{lower)alkoKy- 
powei^alhyl, aiylthio(lower)alkyl, heterocyde(loweijalka3gr, hetenxyde-<Bg^ower)alkyd, 
aiyl(lowei)alkj^o, aiylurddo, lower aUcajg^owerjalkojcy, ai>d(lower)alkyn34, lower allgd 
substituted by optionalfy substituted divalent heterocydic group and optionally 
substituted heterocyclic group. 

The above-mentioned heterocyclic group means the following (A) to (I): 

(A) saturated or \msaturated 7 to 12-membered heterobicyclic group having 1 to 4 
nitrogen atoms 

(B) saturated or unsaturated 7 to 12-membered heterotacycKc group having 1 to 3 
QQQ'gen atoms 

(C) saturated c»- imsaturated 7 to 12-membered heterobicyclic group having 1 to 3 
sulfur atoms 

(D) saturated or unsaturated 7 to 12-meriibered heterobicyclic group having 1 to 3 
nitrogen atoms and 1 or 2 ojQrgen atoms 

(E) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 to 3 
nitrogen atoms and 1 or 2 sulfur atoms 

(F) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 or 2 
axy^n atoms and 1 or 2 sulfiir atoms 

(G) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 
nitrogen atom, 1 oxygen atom and 1 sulfur atom 

(H) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 or 2 
selenium atoms 

(I) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 or 2 
selenium atoms and 1 to 3 nitrogen atoms 

(J) unsaturated 3 to 8-membered heteromonocydic group having 1 to 4 nitnpgen 
atoms 
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(K) saturated 3 to 8-membered heteromonocydic group having 1 to 4 nitrogen 
atoms 

(L) unsaturated 3 to 8-membered heteromonocydic group having 1 or 2 oxygen 
atoms and 1 to 3 nitrogen atoms 

(M) saturated 3 to 8-membered heteromonocydic group having 1 or 2 oxygen 
atoms and 1 to 3 nitrogen atoms 

(N) unsaturated 3 to 8-membered heteromonocydic group having 1 or 2 sulfur 
atoms and 1 to 3 nitrogen atoms 

(O) saturated 3 to 8-membered heteromonocydic group having 1 or 2 sulfur atoms 
and 1 to 3 nitrogen atoms 

(P) unsaturated 3 to 8-membered heteromonocydic group having 1 or 2 sulfur 
atoms 

(Q) unsaturated 3- to 8-membered heteromonocydic group having 1 or 2 oxygen 
atoms 

(R) unsaturated 3 to 8-membered heteromonocydic group having 1 oxygen atom 
(S) spiroheterocydic group having 1 or 2 oxygen atoms 

(T) unsaturated 3 to 8-membered heteromoncxyclic group having 1 cjxygen atom 
and 1 or 2 sulfur atoms 

Of the above-mentioned compounds, a compound of the formula (I) wherein A is a 
heterocyclic group sdected from the group consisting of 2,3-dihydroben2imidazol>d, 
pyrazolopyrimidin^d, tetrahyciropyrazolopyrirnidinyl, imidazopyrazoljd, dihydro- 
imidazopyrazolyi, imidazopyrictyl, pyrrolopyridjd, pyrazolopyridjd, benzopyrazolyl, 
dihydrobenzimidazolyl, benzotriazolyl, indolizinyl, isoindol>i, indazolyl, indolinji, 
isoindolinjd, purinyl, quinolizinyl, iscxjuinolyi, quinolyl, phthalazinyl, naphthalidinjd, 
quinoxalinyi, dihydroquinoxalinyl, tetrahydnxjuinoxalinyl, quinazolinyl, dihydro- 
quinazolinyl, tetrahydroquinazolinyl, cinnolinjd, pteridinyi, pyrazinopyridazinjd, 
imidazotriazinyi, imida2op3Taanyl, imidazopyrimidinyl, imidazopyridazinyl, lH-l-(or 
2)pyridazinyi, benzofliranyl, isobenzofuranyl, furopyriciyl, chromenyl, chromanyi, 
isochromanyl, benzoxepinyl, cydopentcqDyranyi, furopyranyl, benzothiophenyl, 
dihydrodithianaphthalenyi, dithianaphthalenjd, cJioxoloimidazolyl, benzoxazinyl, 
pyridoxazin}^, pyrazolooxazoljd, furopyridyl, thienoimidazolyl, thienopyriciyl, 
dithiadiazaindanyl, thienofuranyl, oxathiolopyrrotyl, benzosdenophenjd, selenopyriclyl, 
benzosdenol, selenopyridyl and cydopentadienopyridyL These heterocyclic groups are 
preferably optionally substituted by lower alkyi and/or oxo. 

Of the above-mentioned cx)mpounds, preferably exemplified is a compound of the 
formula (I) wherein is an alkjd, an alkenjd, a phenyl(lowei1alkenyl, a quinolyl, a 
phenyl optionally substituted by a substituent selected from the group consisting of 
nitro, alkyl and alkenyl, or a thienyl optionally substituted by halogen; A is a 
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heterocyclic group selected from the group consisting of 2,3Hdihydrobenzimidazolyl, 
imidazopyrazolyl, imidazopyiicfyl, pyrrolopyiidyi, pyrazolopyridyl, benzotriazofyl, 
indoliainyi, indazolyi, quinolyl, dihydroquinoxalinyi, tetrahydiDquinoKalinyi, 
dihydroquinazolinjd, tetrahydnxiuinazolinyl, benzofuranyl, ben2X3thiophenyl and 
thienoimida2olyi, said heterocyclic group being optionally substituted by alkyl or oxo; X 
is alower alkjdene, an oxa(lower)alkjdene or an oxa; and is aphenjd optional^ 
substituted by a substituent selected from the group consisting of allgd, alkenjd, alkynyi, 
lower alkanoyl, lower alkoxy, phenyl, imida2olyl(lower)alkyl, piperidinyl-(lower)alkyl, 
halogen, amino, lower alkanoylamino, mono(lower)alkylaniino, di(lower)allqdamino, N- 
(lower)allqrl-N-(loweija]kanoylarnino, N-(lower)alk>d-N-ben2qylarnino, lower 
alkylsxalfonylamino, phenyl(lower)alkylamino, phen3d-sulfonylamino, benzoylaminOy 
lower alkylsulfonjd, lower alkylsulfinyl, lower alkylthio, cyano, carboxy, lower 
alkoxycarbonyl, cyclo(lower)alkyloxycarbonjd, mono(loweij-alkylcarbamcyl, nitro, 
halo(loweijalkyl, phenyl(loweijalkyi, phenyl(loweijalkenyl, phenyl(lower)alkD?y, (N- 
pyridyl-N-(lower)allqdarnino)(lower)alkDxy, cydo(lower)alkyl(lower)alkoxy, 
cyclo(lower)allQ4(lower)aIkyl, phenoxy(lower)alkyl, lower alkylsulfon>do3^ower)allgd, 
hydroxy(lower)alkyl, di(lower)allqdamino-(loweijalkyl, phenyl{lower)alkoxy(lower)allgd, 
phenylthio{lower)aIk>d, thienjd(lower)-alkQxy, pyridyio?^ower)allcyl, 
phenyl(loweijalkylthio, phenylurddo, lower alkoxy(lower)alka?qy, phen34(lower)alkynyl, 
dioxothiazolidyiidene{lower)alkyl and thienjd optionally substituted by halogen; a 
naphthyl optionally substituted by halogen; a 4-phenyiphenyi substituted by halogen; a 
thienyl optionally substituted by halogen; a benzothienyl optionally substituted by 
halogen; a quinolyl optionally substituted by halogen; or a benzooxolanyl optionally 
substituted by halogen. 

Of the above-mentioned compounds, preferred is a compound of the formula (I) 
wherein R^is an alkyl, an alkenjd, a phen^dtloweijalkenjd, a phenyl optionally 
substituted by a substituent selected from the group consisting of alkyl and alkenjd or a 
thienyl optionally substituted by halogen; A is a heterocyclic group selected from the 
group consisting of 3H-imida25o[4,5-b]Ryridyl, pyrazolo[l,5-a]pyridyl, indolizinyl, IH- 
indazolyl, ben2D[b]furanyl and ben23o[b]thiophenyl, said heterocyclic group being 
optionally substituted by one or two alkjd; X is an alkylene; and is a phenyl optionally 
substituted by a substituent selected from the group consisting of alkyl, lower alkoxy, 
phenyl, halogen, di(lower)alkyiamino, lower alkylthio, lower alkoxycarbonyl, nitro, 
halo(lowei^alkyi, phenyl(loweijalkyl, phenyl(loweijalkenyl, phenyl(lower)alkDxy, 
cyclo(lower)alkyl(lower)alkoxy, phenQ?cy(lower)alk>d, phenj4(lower)alkGxy(lowerjalkyl and 
thienyl optionally substituted by halogen; a naphthyl optionally substituted by halogen; 
or a 4-phenyiphenyi substituted by halogen. 
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Of the above-mentioned compounds, preferred is a sulfonamide compound (I) 
wherein A is a 3H-imidazoI4,5-b]pyridyi, a IH-indazolyl or a ben2o[b]furanyl, these 
heterocyclic groups being optionally substituted by all^l; and is a phenjd substituted 
by halogen, said phenyl being optionally substituted by a substituent selected fix^m the 
group consisting of alkyl, alkenyi, alkynyl, lower aDcoxy, phen>4, halogen, 
di(lower)alkylamino, lower alkylthio, lower alkoxycarbonyl, nitro, haloOowajallgrl, 
phenyl(lower)alkyl, phenyl(lower)alkenyl, phen3d(lower)alkQxy, 
cyclo(lower)alkyl(lower)alkoxy, phenoxy(lower)alk>d, phen)d(lower)alkoxy(lower)alkyl, 
phenyipoweijaBcynyl and thienyl optional^ substituted by halogen, or a naphthyl 
substituted by halogen, or a salt thereof. Above all, a sulfonamide compound (I) 
wherein A is 3H-imidazo[4,5-b]pyri(fyl substituted by one or two lower alk^, IH- 
indazolyl substituted by one lower alkyl or benzo[b]furanjd substituted by one lower 
alkjd is preferable. 

Particularly preferable groups are as follows. 

: phenjd, 2«nitrophenyi, o- or p-tolyl, n-pentenjd, n-butyl, n-pentyl, n-hexyi, thien^d, 
8-quinolyl, (E)-2-phenylethen3d, 4-pentenyl, 4-vinylphenjd, 5-chlorothiophen-2-yi, 5- 
bromothiophen-2-yl, 4-ethylphen>d, 
X : methjiene, -OCH^-, oxa 

: 2,4-dichlorophenyl, 2-chlorophenyl, 4-bromo-2-chlorophen3d, 2,4-dichloio-5- 
fluorophenyl, 3,4-dichlorophenyl, 2,3-dichlorophenyl, 2,5-dichlorophenyl, 2"bromo-4- 
chlorophenyl, 4-chlon>-2-methcxyphenyl, 4-chloro-2-methylphenyl, 4-phenyl-phenyl, 
2-chlon>-4-phenylphenyl, l-bromo-2-naphthyl, 3-chlorobenzo[b]thiophen-2-3d, 2- 
chlon>4-(thiophen-2-yl)phenyl, 2K±ilon>4-(5-chlorothiophen-2-3d)phenyl, 2-chloix>-4- 
ethyiphenyi, 2-chlon>4-vinylphenyl, 2-chlon>-4-methylphenyl, 2-chloro-4-(n- 
pen1yl)phenjd, 2-chloro-4-(i-butyl)phenyl, 2K±ilon>4-(cydohexyimethyl)phenyl, (E)-2- 
chlon>4-(2-phenylethenyi)phenyl, 4-benzyioxy-2-chlorophenyl, 2-chlon>-4- 
methoxyphenjd, 2-chloro-4-isopropoxyphen3d, 2-chloro-4-(n-butQxy)phenyi, 2-chton>-4- 
((cyclohexylmethyl)oxy)phenyl, 2-chlon>4-({2-(N-methyl-N-(2-pyridinyl)- 
amino)ethyi)oxj^phenyl, 2-diloro-4-(methylthio)phenyl, 2Hihlaro-4-(niethylsulfin3i)- 
phenyl, 2-chlore>-4-(methanesulfonyl)phenyi, 4-(benzylartiino)-2-chlorophenyl, 4-{n- 
but54arnino)-2-chlorophenyl, 2K±don>4-(N,N-dimethylamino)phenyl, 4-acetyiamino-2- 
chlorophenyl, 2K±don>4~(methanesulfonylamino)phenyl, 2-chlQro-4-nitrophenyi, 2- 
chloro-4-formylphenyl, 2-chlon>4-[(2,4-dioxo- 1 ,3-thiazDlidin-5-3^dene)methyl]-phenyl, 
2-chloro-4-fluorophenyl, 2,4,6-trichlorophenyl, 2,3,4-trichlorophenyl, 2-chloro-4- 
iodophenyl, 2,5-dichlorothiophen-3-yl, 2-chlon>4,5-(methjdenedioxy)-phenyl, 2- 
chloroquinolin-3-yl, 2-chloro-4-(trifluorometh3d)phenyl, 2-chlon>-4-cyanophenyl, 2- 
chlon>4-(2-phenylethyl)phenyl, 2-chloro-4-aminophenyi, 2-c±ilon>-4- 
(hydraxymethyl)phenyl, 4-carbcKy-2-chlorophenyl, 2-chloro-4-((methane- 
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sulfon34(»Q^methyl)phenyl, 2-chloix>-4-((phei^lt»g^methjd)phenyl, i2-chloro-4- 
(ethoxycarbonyl)phenyi, 2-chloro-4-(meth3dcarbamq>d)phenyl, 2-chlorD-4-(dimethyi- 
• aminomethyllphenyi, 2KWoro-4-((imidazol-l-yl)methyl)phenyl, 2-chloro-4-({piperidin-l- 
yl)methyl)phen34, 2-chloro-4-(phenjdthioniethyl)phenyl, 4-((ben2ylo3cy)-niethyl)-2- 
chlorophenyi, 4-{benziinidazol-2-yl)-2Kihlarophe^ 4-(l-methy4benz-imidazol-2-y^-2- 
chlorophenyl, l-ethyIbenziniidaz6l-2-3i, 2-chloro-4-(n-pentanethio)-phenjd, 4- 
(benzylthio)-2-cWorophenyl, 2KihloiXH*-((3-pyridj4c»Q^methyqphenyi, 2-chloro-4- 
ethjdthiophenyi, 4-(N-butyiylamino)-2-ch]orophen3^ 4-^-benzoylamino)-2- 
chlorophenyl, 4-(N-benzqyl-N-methy]aniino)-2Kihlorop^ 4-(N-butyiyl-N-methyi- 
amino)-2-chlorophenyl, 2K±doit>^-(N-(n-pentyl)arnino)phenyl, 2-chloro-4-(N-methyl-N- 
|n-pentyl)anuno)phen3d, 4-(N-benzenesulfonylaniino)-2Kihlorophenyl, 2-chlon>-4- 
(isopropcH^lcait)onyl)phenyl, 2<Wcwo-4-(cydohex>d<»<ycarbonyi)pherQd, 2-ch]oro-4-(3- 
phenjdureido)phen3d, 2<hloro-4^propaxyphenjd, 2-chlon>4-(n-pentQJcy)phenyl, 2- 
chloro-4-ethQ3cyphenyi, 2-chloro-4-(2-metho3Q?ethoxy)phenyl, 2-chloro-4-[(thiophen-2- 
yllmethylojcylphenjd, 2-chlon>-4-[(thiophen-3-yl)methyla35y]phenyl, 2-chlon>-4- 
phenjdethyirjdphenjd, 2Kihloro-4-(cydopen1ylmethylQxy)phen3d, 2-chloit)-4-(l- 
he3Qmyl)phenyl, 2-chloro-4-he3cylphenyl, 2-chloro-4-piperidmophen3^ 2-chlorD-4- 
morpholinophen3d, 2Kihloix)-4-(hexame1hyleneirnmo)pherQ^ 2HdiloixMl-RyrTolidmo- 
phenyl, 2-<±doro-4-(4-methyipiperazin-l-yi)phen)d 

A : 4H-imidazo[l,2-b]pyrazolyl, 3H-thieno[2,3-ci]iinidazolyl, lH-thieno[2,3-d]imidazotyl, 
imidazoIi;2-a]Ryridyl, lH-RymoloI3,2-b]pyridyl, 2,3-dihydrobenzo-[d]imidazotyl, IH- 
indazolyl, indolizinyl, benzotriazolyl, lH-3mida2o[4,5-b]pyri(fyl, 3H-imidazo[4,5-blpyridyl, 
pyrazolo[l,5-a]pyridjd, benzo[b]furanyi, benzo[b]thiophenyl, 3,4-dihydroqiainazDlinyl, 
l,2Klihydnxiuinoxalinyi, i;23,4-tetrahydrc)quinaxalinyl, quinolyd, 1,2,3,4- 
tetrahyditxiiainazolinyi, 1 ,4-dihydnxium 
Substitutent of A : metl^l, ethyl, n-proRyl,oxD 
Preferred objective compounds (I) are as follows. 

•3-(3,4-didilonDben25d)-2-methyl-5-(n-peritanesulfonylcarbamoyi)ben2o 

•3-(2,3-<iichlorobenzyi)-2-niethyl-5-(n-penl2nesulfonylc^ 

•3-(2,5-didiloiobenzyl)-2-methyl-5-(ri-pentanesulfonylcarbamo5d)bei^ 

•3-(2,4-dichlon3ben23ii)-2-niethyl-5-{n-pentanesulfonylcar^^ 

a]pyridine 

•3-(2,4-dichlonDbenzyl)-2-rnethyl-5-(benzenesulfonjdcarbamcyl)pyi^ 
•l-(2,4-didTlon5ben25d)-2-methyi-7-(n-pentanesijlfonylcarbam 
•7-n-bul2nesulfon>dcarbama5d-l-(2,4KiicWoroben25d)-2-methylindoli^ 
•l-(2,4KiicMoroben25d)-2-methyl-7-(benzenesulfonyicarbamcyl)in^ 
•2-methyl-7-(n-pentanesulfonylcarbamoyi)-l-(4-phen3dben^l)indoliane 
•6-(n-pentanesialfanylcarbamoyQ-4-(4-phenyiben2yl)quinoIm 
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•3-(2,4Klichloroben23d)-2-methyl-5-(n-pentanesi^ 
b]pyridine 

•5-(n-butanesulforQrlcarbamo5d)-3-(2,4KU 
blpyrtdine 

•5-ben2enesulfonylcail3ampyl-3-(2,4-^ 
b]pyridine 

•3-(2K±don>-4-phenyIbenzyl)-2-methyl-^^ 
imidazo[4,5-b]p[yridine 

•3-(l-bromo-2-naphthyl)methyl-2-methyl-5-(n^ 
irnidazo[4,5-b]pyridine 
•2-methyl-5-(n-pentanesulfanylcarl^ 
bjpyridine 

•3-(4-bromo-2KWorobeii^l)-2-methyl-5-(n^ 
bjpyridine 

•3-(4-brom<>2<ihlorobenzyl)-5-(n-butanes\atf^ 
b]Ryridine 

• 5-(benzenesulfonyicarbamqyl)-3-(4-brom^^ 
b]pyridine 

•3-(2-bromo-4K±dort)benzyl)-2-methyl-5-(n-i^ 
b]pyridine 

• 5-(benzenesulfon34carbamo3d)-3-(2-bromo-4-^ 
b]Ryridine 

•3-(2-bromc>-4Hdilorobenzyl)-5-(n-butanesi^ 
b]p3Tidine 

•3-(2,4Kiichlorobenzyl)-2-mettiyl-^-(n-pe^ 
•3-(2,4Hlichloroben2yi)-2-methyl-^-(n-but^ 

• 3-(2 ,4Kiichlorobenzyl)-2-methyl-^-(benzenesuW^ 
•3-(2,4KH(±doroben2yl)-2-ethjd-7-methyl-5-(^^ 
imidazo[4,5-b]Ryridine 
•2-ethyl-7-methyl-5-(n-pentanesulfonylc^^ 
b]pyridine 

•3-(2,4HiicWorobenzyi)-2-methyl-5-(benzen 

•3-(2,4Kiichlorobenzyi)-2-methyl-5-(n-butanesulf^^ 

.3_(4_phenylbenzyl)-2-meth>d"5-(n-pentanesulfo^ 

•3-(2H±doroben2yl)-2-methyl-5-(n-pentanesi^^ 

.3.(4.bromcH2K±jQrobenzyl)-2-me1h^^ 

ben2o[b]thiophene 
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•3-(2,4-dichlon>5-fluon)1xaizj^)-2-meth34-5-^n-pentanesul^^ 
benzo[b]thiophene 

•3-((3Kihlon)ben2o[blthiophen-2-yl)methy])-2-meth34-5-(^^ 
carbamqyl)benzo[b]thiophene 

•3-(l-bromonaphthalen-2-yl)meth)d-2-methjd-5-(n-pentane^ 
ca]iiamcyl)benzo[b]thic^hene 

• l-(2,4-dichloroben25d)-2-meth)d-5-n-pentanesulfoiQ^ lH-thienoI23- 
djimidazole 

•3-(2,4-dic±lorobai234)-2-meth3d-5-{n-pentanesulf^^ 
d]iiTiidazo]e 

• l-(2,4-dic±loroben^)-2-meth5d-^(n-pOTtanesu]f^^ lH-imidazo[4,5- 
bjpyridine 

•3-(2,4-didil(Moberizy4)-2-meth3d-5-(n-paitanesulfo 
•3-(2,4-dichlorobenz34)-2-methyl-5-(benz^ 
•3-(4<Won>2-mctho7ybenz3^)-2-methyl-5-(n-pentanesulfo 
imidazo[4,5-b]p!yridirie 

•3-(4HihlOTD-2-methylben2yQ-2-methyl-5-(n-pentanc^ 
imidazo[4,5-b]pyridine 

•5-benzenesulf<mylcaibanK5rl-3-(4Kiilon)-2-met^^ 
b]pyndme 

•5-benzmesulfanykarbamoyl-3-(2-chlon^ 
b]pyridine 

•5-(n-butanesulfonylcarbamcyl)-3-(2KWoro-4-phenyiben^l)-2-iM 
b]pyridine 

•3-(2,4-dichlorobenzyi)-2-methyl-5-{ l-n-pentanesulfonylcaibarnoyl)ben2o[b)furan 
•5-(benzenesulfonylcarbamoyl)-3-(2,4-dichloit)benzj4)-2-methy^ 
•2-(2,4Kiichlorobenzyi)-3,5-dimethyi-7-(l-n-pentanesiilfonyicai^^ 
•7-(benzenesulfonyicarbamoyi)-2-(2,4Kiichloroben254)-3,5KM^ 
•2-methyl-5-(l-n-pentanesulfonylcaibarnoyl)-3-(4-phen3dber^ 
•5-(l-benzmesulfonylcaii3amoyl)-2-methyl-3-(4-phenylber^ 
•5-(l-n-butanesulfonyicait)amqjd}-3-(2,4KUcWoroben25^ 
•3-(2,4-dic±lorobeiizyi)-5-(l-n-hexanesulfonylcaibamoyl)-2-me*^ 
•3-(2,4-dic±dorobenzyl)-2-methyl-5-(2-thiophenesu]fon)dcait^ 
•3-(2,4-dichloroberiz>d)-2-eth34-5-( 1-n-pentanesulfonylc^^ 
•5-(benzenesulfonylcarbamq>d)-3-(2,4KlicWoroben2yl)-2-eth^ 
•3-(2,4-dicWorobenzyi)-2-eth3d-5-(8Kiuinolinesulfonyicarte 
•3-(2,4-dichlorobenz5d)-2-ethyi-5-((2-me1hylbenzene)sulfon^ 
•3-{2,4-dichlorobenzyi)-5-(l-n-pentanesulfonylcarbQmoyl)-2-pro 
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•5-(benzenesulfonylcarbamoyl)-3-(2,4-dichlorobe^ 

•3-(2,4-didilorobenzyi)-5-eth3d-(2-nitipbe^^ 

propylbenzo[b]furan 

•3-(2,4Mli<±doroben2yi)-5-(l-n-pentanesulfon^ 
•3-(2,4Kiichlorobenzyi)-2-methyl-5-( 
•2-(2,4-dichloroben2yl)-3-ethyl^ 
•7-(benzenesulfon>dcarbamq3d)-2-(2,4Kiic^ 
•6-(l-n-butBnesulfon34carbamqyi)- l-(2,4-di^ 

• l-(2,4Kiichloroben^)-3-methyl-^-( 1-pentanesiil^^ IH-indazole 
•6-(ben2mesulfonyicarbamo5d)- l-(2,4-dic^ 

• (E)- l-(2,4KiicWoroben^l)-3-me1h3d-^((2-phenyleth IH- 
indazole 

•6-(l-n-butBnesulfonylcarbamoyl)-l-{2,4Hii(^ 

•6-(l-n-butanesulfonyicarbamq5d)- 1-(2,4^ lH-inda2ole 
•7-(l-n-butanesulfonylcarbamoyi)-l-(2,4-dicWorobe^^ 

7-( l-n-butanesulfonylcarbainoyQ-3-(2,4-<^ l-me1±iyl-4(3H)-quma2olinone 

•7-{l-n-butanesulfon^carbamoyl)-3-(2,4KUchl 

•7-(l-n-butanesulfonyicarbamp3d)-2-(2,4Kiic±doro 

•6-(l-n-butanesulfonyicait)amo3d)-3-(2,4-dichlorobe^^ 

methylquinazoline •hydixx±iloride 

• l-(2,4-di(iilorobeiizyl)-2-methyl-7-(l-n-pe^ 
quinazolinone 

•7-(benzenesulfonylcarbamoyl)-l-(2,4HdicWoro 

• l-(2,4Klic±dorobenzyi)-l,4Kiihydro-2-met^^ 
carbomoyljquinazoline •hydnx±loride 
•7-(l-n-butenesulfon>4carbamo3^)- l-(2,4-dicM 
•7-(l-n-butanesulfonylcarbamoyl)-l-(2,4Ki^ 
quinoxalinedione 

.4.(2,4Kiidiloroberxs>d)-5-eth3d-3-(l-n"penlBn 

•3-(2,4-dicWoroben2yi)-2-inethyl-6-( l-n-pentanesulfonylcarbamoyl)imidazo[l ,2- 
a]pyridine 

•6-(n-pentanesulfonylcait)amqyl)-4-(4-phen^ 
•6-(n-pentanesulfonylcarbamqyl)-4-(4-phen^ 
•3-(2,4-dic±lorobenz>d)"2-ethid-5-(((E)-pento^ 

• l-(2,4<iichlorobenzyi)-3-ethjd"^(l-n-pentanes IH-indazole 
•6-(benzenesulfonylcarbamqyl)-l-(2,4Kiichl 
•6-(benzenesulfonyic3rbamqyi)-3-{2,4-^ 
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■ ^ % 

•3-(2,3KiidUoroberi2yl)-2-methyl-5-(n^ 
b]Ryridine 

•3-((3K±dorobenzo[b]thiophen-2-yl)meth^ 
3H-irmdazo[4,5-b]pyridine 
•3-(2H±doro-4-phenylben2yl)-2-methyl-5-(n-p^ 
benzo[b]thiophene 

'3-(2K±doixHl^-phenyIben2yl)-2-met^^ 1-pentene- l-sulfonyl)caii>amqyl)-3H^ 

iiriidazo[4,5'b]pyridine 

• 142Kihlon>^^-phenylbenzyl)-3-me1±iyl-6-( 1 -pentanesulfcMiylcaibainoyl)- IH-indazole 
•6-(benzenesulfon3dcarbamoyl)- l-{2K±don>^ IH-indazole 

• (E)- 1 -(2KWoit>-4-phenylbenzyi)-3-methyl-^ IH- 
indazole 

• l-(2K±don>-4-phenylbenzyl)-3-me1^^ 1-pentene- l-sulfonyl)caibaiiK>yl)- IH- 
indazole 

• l-(2K±don>4-phenylbenzyl)-3-meth^^ IH- 
indazole 

• l-(2K±don>4-phenylben2yl)-3-roethyl-6-{^^^ IH- 
indazole 

• l-(4-bromo-2<WcHT)ben2yl)-3-meth>d-6-{l-pent^ IH-indazole 

• 6-{benzenesulfonyicarbamoyi)- 1 -{4-bromo-2<±doroben2yl)-3-meth>d- IH-indazole 

• (E)- l-(4-bromo-2H±dorobenzyl)-3-methyl-6-((2-^^ IH- 
indazole 

•3-(2,4-dichlorobenzyl)-2-niethyl-5-(((E)-l-pentene-l-sul^^ 

• (E)-3-(2,4-<ii(iiloroben2yl)-2-niethj4-5-((2-phenylethe^ 
benzo[b]furan 

•3-(2,4-dicWoroben2^)-2-methyl-5-((4-vinylbenzene)su^ 
•3-(2KJiloro-4-phenylbenzy^-2-me1hyl-5-(l-pen1a^ 

• 5-(benzenesulfonyicarbanioyl)-3-(2-c±don>^ 
•(E)-3-{2-c±doro-4-phenyiben2yl)-2-niethyl-5-((2-phenyie1^ 
carbaniqyl)benzo[b]fuxBn 

•3-(2<±don>4-phenylbenzyl)-2-naethyl-5-(4-vinyIt^^ 
benzo[b]furan 

•3-(2<±doro-4-phenylbenzyl)-2-naethyl-5-(((E)- 1-pentene- l-sulfonyl)carbamqyl)- 
benzo[b]furan 

•3-(4-bromo-2<±doix)benzyl)-2-nieth>4-5-( 1-pen^ 

• 5-(berizenesulfonylcarbamq>d)-3-(4-bnOTO-2K±dorobenzy 
•(E)-3-(4-broma-2<±doroben2yl)-2-niethyl-5-{{2-phenyleth^^ 
benzo[b]furan 
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•3-{2,4KUc±doroben25d)-2-methyl-5-[(4-meth^ 
imidazo[4,5-b]pyridine 
•3-(2,4Hlichlorobenzyl)-2-methyl-5-[(4-vi^^ 
imida2X)[4,5-b]pyridine 

•(E)-3-(2,4Klic±aoroben2yl)-2-methyi-5-[(2-phenyte 
imidazo[4,5-b]pyridine 
•5-((5K±dorothiophen-2-yl)sulfonylcarbam 
imidazo[4,5-b]pyridine 

• 5-{(5-bromothiophen-2-yi)sulfonylcarbamoyl)-3 
imidazo[4,5-b]pyridine 

• (E)-3-{4-bromo-2<±Qoroben2yl)-2-meth^ 
imidazo[4,5-b]pyridine 

• 3-(4-bromc>-2K±dorobenzyl)-2-methyl-5-[(4-v^^ 
iniidazo[4,5-b]pyridine 

• 3-(2-dilon>-4-phenylben2yl)-2-me1hyl-5-[^^^ 
imidazo[4,5-b]pyiidine 

• (E)-3-(2Hdiloro-4-phenylbenzyi)-2-me1^^ 
imidazo[4,5-b]pyridine 

•3-(2KihloirHl^-phenylbenz>rl)-5-[(5<Woro . 
3H-irniciazo[4,5-b]pyridine 

•3-(2Hdilorx>4-phenylbenzy])-2-methyl-5-[(4-met^ 
irnidazo[4,5-b]pyridine 

•5-[(5-bix)motMophen-2-yl)sulfonylcarbamoyl]-3-(2K^ 
3H-irnidazo[4,5-b]pyridine 
•3-(2K±doix>-4-phenylbenzyl)-5-[(4-ethylbenzene) 
imidazo[4,5-b]Ryridine 

• 5-(benzenesulfonjdcarbamoyi)-3-[2K±don>^ 
imidazo[4,5-b]pyridine 
•5-(ben2enesulfonyicarbamoyl)-3-[2-(±don^ 
3H-irnidazo[4,5-b]pyridine 
•3-(2H±doiT>4-ethylben2yl)-2-methyl-5-(l-j^ 
b]pyridine 

•5-(benzenesulfon}dcarbamo3d)-3-(2K±ilon>-4-e1^^ 
b]pyridine 

•3-(2K±iloix>-4-€thylben2yl)-2-methyi-5-I(4^ 
imidazo[4,5-b]Ryridine 

• (E)-3-(2K±doro-4-e1hylbenzyl)-2-met^^ 
irnidazoI4,5-b]Ryiidine 
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■ 5-(benzenesulfon34carbamoyi)-342KJilon>4-v^ 
b]pyridine 

• 5-(benzenesulfon>4carbamoyl)-3-(2K±loi^ 
b]pyiidine 

•5-(benzenesulfon:ydc^bamqyl)-3-(2Kiito 
imidazo[4,5-blp!yridine 

•5-(benzenesulfon3dcarbamo3d)-3^2<Woi^ 
b]piyridine 

• 5-(benzenesulfonyicarbamo3i)-3-(2-cWon>^ 
imidazo[4,5-b]Ryridine 

• (E)-5-(benzenesulfonylcarbamcyl)-3-(^ 
imidazo[4,5-b]pyridine 
•5-(benzenesulfon>dcarbamo(yi)-3^4-ben2y 
inudazo[4,5-b]pyridine 

• 5-(benzenesulfonylcarbampyl)-3-(2-^^ 
b]pyridine 

• 5-(benzenesulfonylcarbamoyl)-3-(2KiJoix>-4-i^ 
irnidazo[4,5-b]pyridine 

• 5-(ben2^esulfonyicarbamofyl)-3-(4^(n-bu 
imidazo[4,5-b]pyridine 

• 5-(benzenesulfonyicarbamqyl)-3-(2-cWon^ 
3H-iniidazo[4,5-b]pyridine 

• 5-{benzenesulfonyicarbamqyl)-3-(2-<i^ 
ethjd)Qxy)ben254)-2-methyl-3H-iniidazo[4,5-b]^^ 
•5-(benzenesulfon3dcarbamGyi)-3-(2HdJ 
imida2o[4,5-b]p[yiidine 

•5-(benzenesulfonylcarbamoyl)-3-(2-c±doi^ 
imidazo[4,5-b]p!yridine 

• 5-(benzenesulfonylcarbamqyl)-3-(2K±dc^ 
imidazo[4,5-b]pyridine 

• 5-(ben2enesulfonylcai1>amoyl)-3-(4-(benz^ 
imidazo[4,5-b]Ryriciine 

• 5-(benzenesulfonyicarbamco4)-3-(4-(n-butylamm 
inudazo[4,5-b]pyridine 

• 5-(benzenesulfonylcarbamoyl)-3-(2K±don^ 
irnidazo[4,5-b]pyridine 
.3_(4-(aceternide)-2K±iloroberizyl)-5-(ber^ 
iniidazo[4,5-b]Ryridine 
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• 5-(benzenesulfonylcarbamoyi)-3-(2-chlon>4-(m 
3H-iniidazo[4,5-blRyridine 
•5-(benzenesulfonyicarbamq^^ 

b]pyridine 

• 5-(benzenesulfonylcarbamqyl)-3-(2Kihloi^ 
b]pyridine 

•5-(benzenesulfon3dcarbamq>4)-3-[2Hd^ 
yUdene)methyl]benzyl]-2-melhyl-3H-im 

• 5-(benzenesulfonyic3rbamqyi)-3-^2Kdiloro-^ 
b]pyridine 

•5-(benzenesulfonylcarbamqyl)-2-methyl-3--(2,4,^ 
b]pyridine 

•5-(benzenesulfon3dcarbamoyl)-2-me^ 
b]pyridine 

• 5-(benzenesulfon34carbamqyi)-3-(2,4-dicWoi^ 
imidazo[4,5-b]pyridine 

• 5-(berizenesulfonyicarbamqyl)-3-(2K±doiT^ 
b]pyridine 

•5-(benzenesulfonyicarbamqyl)-3-((2,5Kiic±Joro 
imida2o[4,5-b]pyridine 
•5-(benzenesulfonylcarbamosd)-3-(2Kdilon^ 
irnidazo[4,5-b]Ryridine 

• 5-(benzenesulfonylcarbamqjd)-3-((2-<^ 
irnidazo[4,5-b]Ryridine 
•5-(benzenesulfonylcarbamqyl)-3-(2KJiloi^ 
imidazo[4,5-b]pyridine 
•3-[2H±aoro-4-(trffluorometh3d)benzyl]-2 
irnidazo[4,5-b]pyridine 

•3-I2KWorx>-4-{trifluoromethyl)benzyl]-2-me&^ 
carbamoyl]-3H-imidazo[4,5-b]pyridine 
•5-(benzenesulfonylcarbamqjd)-3-(l-bromonapht^ 
irnidazo[4,5-b]pyridine 

•3-{l-bromomphthalen-2-ylmethyl)-2,7Kiimet^^ 
irnidazo[4,5-blpyridine 

• 5-(ben2enesulfon3dcarbamoyi)-3-( 1 -bromonaphthalen-2-yimethyl)-2,7<iimeth^ 
imida2X)[4,5-b]pyridine 

•(E)-3-( l-bromonaphthalen-2-ylmeth3d)-2,7Kiim 
sulfon3dcarbamoyl)-3H-irnidazo[4,5-b]pyridin 
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•3-(l-bromonaphthalen-2-ylmethy^-2,7Kiimeth3^^ 

carbamGyl)-3H-imidazo[4,5-b]pfyridine 

•3-(l-bromonaphthalen-2-ylmethyl)-2,7Kim 

carbamGyl)-3H-irnidazo[4,5-b]pyridine 

•3-(l-bromoriaphthalen-2-ylmethyl)-2,7Klim 

yl)sulfonyicarbamcyl)-3H-imidazo[4,5-b]pyridm 

•3-(4-bromo-2K±doroben2yl)-2,7Kiimet^^ 

irnidazo[4,5-b]Ryridine 

.3-(4-bromo-2K±doroben^)-2,7Hlimethyl^^ 

iixiidazo[4,5-b]pyridine 

• (E)-3-(4-bromo-2K±doroben2yl)-2,7Hlm 
3H-imidazo[4,5-b]pyridine 
•3-(4-bromo-2H±dorobenzyl)-5-[(5K±dorotW 
dimethyi-3H-iniida2D[4,5-b]Ryridine 

• 3-(4-brom(>-2KJilorobenzyl)-2,7Kiimet^^ 
imidazo[4,5-b]pyridine 

•3-(4-bromc)-2-<±doroben2yl)-5-[(5-bromothiophen^ 
dimeth3d-3H-imidazo[4,5-b]pyiidine 

• 5-(benzenesulfon3dcarbamoyl)-3-(2Kiilon>-4-^ 
b]pyridine 

•3-(2KWQrx>4-m1robenzyl)-2,7Klim 
irnidazo[4,5-b]pyridine 

• (E)-3-(2-chloro-4-nitrobenzyl)-2,7Ki^ 
iniidazo[4,5--b]pyridine 
•3-(2K±doix>-4-nilTobenzyl)-2,7Ki^ 
iniida2o[4,5-b]pyridine 

• 5-(benzenesulfonyicarbamoyi)-3-(2KWon>^ 
b]pyridme 

• (E)-3-(2K±Joix>-4-(trifluoromethyl)ben25d 
sulfonj^carbamoyl)-3H-iinidazo[4,5-b]pyridine 
•3-(2KWon>4-(trifluoromethyl)benzyl)-2-meth^^ 
3H-imidazo[4,5-b]Ryridine 
•3-(2-cWoiTH4-(trifluoromethyl)benzyl)^ 
methyl-3H-irnidazo[4,5-b]pyridine 

• 5-({5-bromothiophen-2-}d)sulfonylcaii3amcyy^ 
methyl-3H-irnidazio[4,5-b]pyridine 

• 5-(benzenesulfonylcarbamo5d)-342Kdito 
[bjthiophene 

29 



• l-(2HdilorcH4-phenylben2yl)-6-((5K±ilorot^ 
IH-indazole 

•6-{(5-bromothiophen-2-3d)sulfonylcarbamc^^^ 
IH-indazole 

•3"(l-bromonaphthalen-2-ylme1±iyl)-5-((5-bromot^ 
dimethyi-3H-irnida2D[4,5-b]pyridine 

• 5-(benzenesulfonylcarbampyi)-3-(2K±don>-^ 
irnidazo[4,5-b]pyridine 
•3-(4-arnino2Kihloroben2yl)-5-(ben2enesul^^ 
b]pyridine 

• 5-(benzenesailfonylcarbamoyl)-3-(2Kidon>4^^ 
imidazo[4,5-b]pyridine 

• 5-(benzenesulfonyicarbamoyl)-3-(4-car^^ 
b]pyridme 

• 5-(benzenesulfon>dcarbamq>d)-3-(2Hihlon>-^ 
methyl-3H-imida2X)[4,5-b]pyridine 

• 5-(benzenesulfonyicarbamoyl)-3-(2K±doix)^ 
irnidazo[4,5-b]Ryridine 

• 5-(ben2«nesulfonjdcarbamoyi)-3-^2-cWon>-4-(^ 
imidazo[4,5-b]p[yridine 

• 5-(benzenesuJfonyicarbamoyl)-3-(2KWon>4 
irnidazo[4,5'b]pyridine 
•3-{2K±dQn>4-(E)-{2-phenylethenyl)benz5d) 
sulfon34carbamoyl)-3H-irnidazo[4,5-b]pyridin 
•3-(2K±doro-4-{E)-(2-phenylethenyl)ben23d) 
suifonylcarbamoyl)-3H-irrudazo{4,5-b]pyri^ 
•3-(2K:hloix>44E)-(2-phenylethenyl)benzyl)-2-^ 
sulfon3dcarbamGyl)-3H-imidazo[4,5-blpyridine 
•3-(2H±doiT>-4-(E)-{2-phen}4ethenyl)benz^ 
carbamoyl)-2-meth)d-3H-imidazo[4,5-b]Ryi±i^ 
•5-((5-bromothiophen-2-yl)sulfonylcarbamGyl)-3^ 
ben2yl)-2-me11iyi-3H-irnidazo[4,5~b]pyi±lm 
•3-(2H±doro-4-(E)-(2-phenyiethenyl)benz34)-2-meA^ 
3H-imidazo[4,5-b]Ryridine 
•3-{2Kiilon>-4-(2-phenylethyl)ben2yi)-2-m 
carbamcyl)-3H-irmdazo[4,5-b]pyridine 
•3-(2K±dorcH4-(2-phenylethyl)ben25d)-2-meth^ 
3H-imida2o[4,5-b]p!yridine 
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•3-(2<hloro-4-(2-phenylethyl)be^ 
sulfon3dcarbamoyl)-3H-imidazo[4,5-blp[yri^ 
•3-(2KWon>4-(2-phenylethyl)ber^ 
methyd-3H-iniidazo[4,5-b]pyiidine 

• 5-((5-bromothiophen-2-yl)sulfonylcarbam 
meth>d-3H-imidazo[4,5-b]Ryridine 
•3-(2Kihloro-4-(2-phenylethyl)ben23d) 
iinidazo[4,5-b]pyridme 

• 3-(4-ben:^laxy-2K±doroben2y^-2-meth^ 
imidazo[4,5-b]Ryridine 

• 3-(4-ben^lo3gr-2Kihloroberizy^-2-rneth^ 
imidazoI4,5-b]Ryridine 
•3-(4-ben2yloxy-2H2hlorobenzyl)-2-met^^ 
3H-imidazo[4,5-b]pyridine 

. 3_(4.beri2ylo5Qr-2Kdiloroben2yl)-5-((5KWoro 
3H-imidazo[4,5-blpyridine 

.3.(4.berizylc»Qr-2Kiiloroben2yl)-5-((5-bromothiophm^ 
3H-imidazo[4,5-blRyridine 
•3-(4-beixzyloxy-2H2hlorobenzyl)-2 
imidazo[4,5-b]pfyridine 

• 3-(2KiUoro-4-((cydohexylmethyflQ?Q^ 
sulfonyicarbamGyl)-3H-imidazo[4,5-b]pyridine 
•3-(2<Woro-4-((cydohexylmethyl)Qxy)be^ 
sulfonjdcarbamGyl)-3H-iniidazo[4,5-b]pyridine 
•3-(2K±aoro-4-((cydohe?cylmethyl)cror)ber^ 
sulfonjdcarbamoyl)-3H-imidazo[4,5-b]pyridm 
•3-(2K±aoit>4-((cydohe?Q^lmethyl)Qxy)b^^ 
yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5-^^ 
•5-((5-bromothiophen-2-j4)sulfonylcarbamoyl)-3-(^ 
05gr)ben2y])-2-me11iyl-3H-irmdazD[4,^ 
•3-(2K±aoro-4-((cydohe?^lmethyl)axy^ 
carbamqyl)-3H-iiTiidazo[4,5-b]pyridine 
•3-(2-dilon>4-(meth}dthio)bertzyi)-2-methyl^^^ 
3H-iiTuda2o[4,5-b]Ryridme 

• 3-(2K±don>-4-(methyltJiio)benzyl)-2-me 
imidazo[4,5-blRyridine 

•3-(2K±doro-4-{meai3dthio)benz>d)-2-methyl^^ 
s\ilfon5dcarbamoyl]-3H-irnidazo[4,5-b]pyri^ 
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•3-(2KiilorT>AKmethyl1hio)benz3d)-5-[(5<hlorot^ 

metl:Qrl-3H-iinidazoI4,5-blRyridine 

•342-chloro-4-(methjdthio)ben23dl-5-[(5-bnOTiot^ 

methyi-3H-iinida2op*,5-b]p!yridine 

•3-{2-dilort>^meth3dthio)benzyd)-2-meth5^-5-(l-penta^ 

iniida2o[4,5-blpyridme 

•3-(2-diloro-4-(etha3Q?caibony^benzyd)-2-memy^^ 

sulfon3dcarbamqyi)-3H-irnidazo[4^-blRyridine 

•3-(2<hlciro-4-{ethQxycaibonyqben^ 

sulfonylcaii3amoyl)-3H-iniidazo[4,5-b]p!yridm 

•3-(2-chloro-4-(ethaxycaibcmyqbenzy^ 

sulfonjdcaii3amoyl)-3H-iniidazo[4,5-b]pf^ 

•3-(2KWoro-4-{ethoogrcart)cmy])ben2yl)^^^^ 

methyl-3H-imiciazoI4,5-blpyridine 

•5-{(5-bromothiophen-2o^)sulfor^carbamqjd-3^2-dilo^^ 
inethyl-3H-imidazo[4,5-b]pyridme 
•3-(2-<ihlon)-4-(ethcioQ^caiixDn3i)ben2yl)-2-^ 
irnidazol4^blpyridine 

•3-(2-chlorcH4-((phenyiajQime1h3d)benzyl)-2-me^ 

sulfon3dcaji3amoyll-3H-irnidaro[4,5-blRyridine 

•3-(2-chlotD-4-((pher5rlajQimeth3d)ben^ 

sulf(mjdcart)amoyll-3H-imidazoI4,5-b]pyridin 

•3-(2-<Woto-4-((phenylQxy)methyl)benzyl)-2-meth^ 

sulfonylcart»amoyll-3H-imidazoI4,5-b]pyridine 

•3-(2K±doro-4-((phenylQJ0^methyi)ben2yl)-5-[(5KWorothi^^ 

cart)amdyll-2-methyl-3H-imidazo{4,5-blpyridine 

•5-l(5-bnOTiothiophen-2-yl)sulfonylcarbamoyl]-3-(2Kiilon>-4-(^^ 

ben2yl)-2-methyl-3H-iinidazo[4,5-b]Ryridine 

•3-(2-diloit>4-({phenylc3JQlmethyi)ben^l)-2-metl^^ 

3H-imida2o[4,5-blP!yridine 

•3-[2KWoro-4-(dimethylan±iomemyl)benzyl]-2-methyl 
sulfon3d(arbQmGyl]-3H-imidazo[4,5-blpyridm 
•3-[2-dilaro-4-((imidazol-l-yl)methyl)benzyll-2-methyl-5-p^ 
sulfonyl(aibQnK541-3H-iinidazol4,5-b]Ryridine 
•3-[2Kihlcin>4-((piperidin-l-)d)memyl)ben2yi]-2-meti^^ 
sulfonylcarbamqyl]-3H-imidazo{4,5-b]pyridme 
•342-chlQro-4-(phen>dthiomemyl)benzyil-2-methyl-5-[(4rme^^ 
sulfon3dcarbQmoyl]-3H-imidazol4,5-blpyridine 
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•3-(4-{(ben^la3Q^meth3^-2Kdiloroben^l)-2-meth^ 

sulfoiQ4carbamoyl]-3H-imidazo[4,5-b]p5Tidine 

.3-[4-(benziniidazol-2-y])-2KWoroben2yl]-2-methjd-5-I(4-i^ 

sulfonjdcait>amoyll-3H-imidazo[4,5-b]pyri<^ 

•2-meth5d-5-[(4-methylben2ene)sulfanykart)^ 

chloroben:gr]]-3H-iniidazo[4,5-blRyridine 

•3-[(l-ethylbenzimidazol-2-yl)meth3dl-2-metlqd-5-I(4-in^^ 

sulfonyicait>amoyll-3H-raiidazo[4,5-blpyrid^ 

•3-(2Kihloro-4-(tWophen-2-yl)benzy4)-2-metl^l-5-(l-pent^ 

imidazo[4,5-blRyridine 

•3-(2-chloro-4-(tMophen-2-yl)benzyl)-2-methyi-5-[(4-n^ 

sulfon3d(2ttt)amcyl]-3H-imidazo[4,5-b]pyiid^ 

•3-(2-chlQn>4-(thiophen-2-yl)benzyd)-5-l(5Kihloro 

methyl-^H-iniidazot4,5-blpyridine 
•5-I(5-bnmothiophen-2-yl)sulfonylcaibamqyll-3-(2K^ 

methyl-^H-irnidazo[4,5-blpyricline 

•3-(2KWon)-4-(thiophen-2-yl)ben2yl)-2-methyl-5-I(E)-(2-phen^^ 

sulfonyicait>amoyl]-3H-irnidazo[4,5-blpyridine 

•3-(2<hloio-4HtWoF*ien-2-yl)benz3i)-2-methyl-5-[(4-vinyI^ 

3H-iraidazo[4,5-blpyridine 

•3-(2Kihlon>-4-(5-<iilorothiophen-2iyl)benzyl)-2-meth^ 
carbamcyl)-3H-irnidazo(4,5-b]pfyridine 

•3-(2KWoix>-4-(5Kiilorothiophen-2-yl)ben2yl)-2-memyl-5-[(4-r^ 

sulfon3dc3rbamGyl]-3H-iniidazo[4,5-blpyridine 

•3-(2-<±aoro-4-(5K±dorothiophen-2-yl)benzyl)-5-((5K±ilor(^^ 

yl)sulfonylcarbamoyl]-2-methyl-3H-inudazo[4,5-b]pyridine 

•5-[(5-bromotMophen-2-yl)sulfonylcarbamoyl]-3-(2<±don>-4-(5K^ 

yl)benzyl)-2-methyl-3H-irnidazo[4,5-b]Ryridine 
•3-(2KWon>-M5-chlorothiophen-2-yl)benzyl)-2-methjd-5-[(E)-p^^ 

sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyridine 
•3-(2KWoro-4-(5K±dorothiophen-2-yl)ben2yl)-2-methj4-5-((4-vi^^ 

sulfonyicarbamqyl]-3H-irnidazo(4,5-b]Ryridine 
•3-(2Kiiloro-4-phenylbenzyl)-2,7Klimem3d-5-(l-pentanesu^^ 

iinida2o[4,5-b]pyridine 

•3-(2Klilon>4-phenyIbenzyl)-5-[(5Kiilorothiophen-2-yl)sutf^ 
dimeth>d-3H-imidaz!o[4,5-b]Ryridine 

•5-I(5-bromothiophen-2-yi)sulfonylcarbamoyl]-3-(2<hlon)-4-phen^ 
dimeth3d-3H-iiradazo[4,5-b]pyridine 
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• .3-(2<hlorx>-4-phenyIben2yl)-27-dimethyi-5-I(4-vinylbe^ 

iinida2o[4,5-b]Ryridine 
- .3-[2KWoro-4-(thiophen-2-yl)benzy41-2,7Hiimeth^^ 

iniidazoI4^-blRyridine 

•3-[2Kiiloro-4-(thioi*en-2-yl)benzjdl-2,7Klime1]^-^ 

sulfonylcarbamqjd]-3H-imidazo[4,5-blpyridine 

•5-I(5-bnmothiophen-2-3d)sulfonylcart)amcyl]-3^ 

dimethyl-3H-imidazoI4,5-b]pyridme 

•3-[2<hloro-4-(thiophen-2-yl)beiizyl]-2,7-dimeth^^ 

sulfonylcarbamqyd]-3H-imidazo[4,5-b]pyridine 

•3-I2-chloro-4-(thiophen-2-yl)benzyl]-2,7-dimeth^ 

sulforQdcarbamoyi]-3H-irnidazo[4,5-blpyridine 
•3-(2-chkjrt>-4-(5Kiilorothiophen-2-yl)ben2y^ 

cart)amqyl)-3H-inridazo[4,5-blpyridine 
•3-[2K±doix>A-(5H±k)rothiophen-2-yl)benzyl]-2,7K3ime1h 

sulfon>dcarbamoyll-3H-imidazo[4,5-b]Ryridine 
•5-I(5-bromothiophen-2->d)sulfonylcarbamqyl]-3-[2<hloro-4-(5^ 

yl)benzy^l]-2jKiiinethyl-3H-iniidazo[4,5-blRyrid^ 

•3-[2KWoro-4-(5Kjilorothiophen-2-yl)ben2y]]-2jHate 

phenylethenyl)sulfonyicarbamqyl]-3H-imidazo[4,5-b]pyridm 

•3-[2KWoro-4-{5KWorothiophen-2-yl)benzyl]-2,7-diniethyl-5-I^^ 

sulfonjdcarbamqyil-3H-inridazo[4,5-b]pyridine 

•3-12KWoro-4-(n-pentanethio)ben2yl]-2-methyl-5-[(4-meth^ 

sulfonyicarbamoyl]-3H-imidazo[4,5-b]pyridine 

•3-[4-(benzyithio)-2Kiiloro]beii2yi-2-methyl-5-[(4-methylbe^^ 

3H-irnida2o[4,5-b]pyridine 

•3-(2K±doro-4-((3-pyii(fylQxy)methyl)benz/l)-2-methyl-5-[(4-^ 
sulfonyicarbamoyll-3H-imidazo[4,5-b]pyridine 
•3-(2K±loro-4-ethylthioben2yl)-2-methyl-5-[(4-niethyI^ 
imidazo[4,5-b]Ryiidine 

•3-(4-(N-butyiyiainino)-2-(±dorobenzyl)-2-meth3d-5-((4-ii^ 

sulfonyicarbamqyl)-3H-irnidazo[4,5-b]Ryridme 

.3_(4-(N-benzoyiarnino)-2H±doroben2yl)-2-methyl-5-((4^ 

sulfonyicarbamoyl)-3H-imidazo[4,5-blpyridine 

•3-(4-(N-benzq>d-N-methyiamino)-2KWorobenzyl)-2-nK 

sulfonj4carbamoyl)-3H-imidazo[4,5-b]Ryridine 

•5-(benzenesulfonylcarbamqyi)-342-chtoro-4-phenylbe^ 

blpyridine sodium salt 

34 



.5-[(4-viiqrlben2ene)sulfonjd(arbamcylI-3-(2-c^ 

iimda2o[4,5-blp!yridme sodium salt 
.5-[(5-bromothk)phen-2-yi)sulfonylcarbamoyl]-3-(2<^ 

3H-imidazo[4,5-blRyriclme sodiiim salt 
•3-(4-bronM^2<hloroben2yl)-2,7-dimethyi-5-[(4-methyIben^ 

imidazoI4,5-b]pyridine sodium salt 

.3_(4_(N.bulyiyl-N-methylamino)-2Kihlaroben^lh^ 

sulfonyl(aibamoyl)-3H-imidazo[4,5-blpyridine 

•3-(2-<Woro-4-(N-(n-pen1yl)amino)ben^l)-2-metbyl-5-((4-me^ 

sulfon3dc£a-bQmQ5^)-3H-imidazoI4,5-blp!yridine 

.3-(2-<Woro-4-(N-methyl-N-(n-pentyl)amino)beri^ 

sulfonylcaibamqyl)-3H-imidazo[4,5^blp!yridine 

.3.(4-(N-benzenesulforiylamino)-2-<±aorobcii23d)-2-m^ 

sulfonyicaibamqyl)-3H-imidazo[4,5-blp!yridine 

•3-(2-chloro-4-(isopropaxylcaibonyl)benzyl)-2-meth^ 

sulfonjdcai±amcyl)-3H-imidazo[4^blp!yridine 

•3-(2-chlan>44cydohe3cylaQ^borQrl)ben2yl)-2-^ 

sulfonyicarbamqyl)-3H-imidazo[4^-b]pyridine 

.3-(2<hlort>4-(3-phenylurado)ben2yi)-2-methyi-5-((4-metl^^ 

carbamoyl)-3H-imidazo[4,5-blpyridine 
•3-[2-<iiloro-4-prop<»Qrben23dl-2-memyl-5-I(4-methyibe^^ 

imidazo[4,5-blRyridine 

•3-[2-<WoR>^(n-pentQ7Q^)ben^ll-2-methyi-5-[(4-methyIbenze^ 
3H-imidazo[4,5-blp!yridine 

•3-(2-chloro-4-ethoxy)ben2jd-2-methyl-5-l(4-methylben^ 
imidazo[4,5-blp!yridine 

•3-I2<Won>442-metho3grethojQr)berizyll-2-meth34-5-[(4-methyIbe^^ 

sulfonylcait>amoyl]-3H-iinidazo(4,5-b]pyridine 
.342-chloro-4-[(thiophen-2-yl)methylQJQ^lbenzyl]-2-methyi-5-[^^^ 
sulfonyicart)amGyl]-3H-imidazo[4,5-blpyridine 
.3-[2-chlon>4-[(thiophene-3-yl)methyloxy]benzyll-2-methyl-54(^^ 

sulfonylcaibamoyl]-3H-imida2o[4,5-b]pyridine 
•3-(2Kihloro-4-phenylemynyl)benzyl-27-dimethyi-5-[(4-methylbe^^ 

sulfonj4cait>amoyl]-3H-imidazo[4,5-b]pyridme 
•3-[2Kihloit)-4-(cydopentylmethylaxy)ben2yll-2-mem^^^ 
sulfonylcait)amcyll-3H-imidazo[4,5-b]pyridine 
•3-(2KWon>4-phenytethynyl)ben2yl-27-dimethyi-5-(l-pent^ 

imidazo[4,5-blp!yridine 
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•3-(2-<Won>4-(l-hejcynyl)ben23d-2-methyl-5-(N-(^ 
iniidazo[4,5-b]pyridine 

•3-(2-<Won>-4-{q^ohe3ylmethyloxy)beri2yl)-2,7Kto 

carbamqyd)-3H-imidazo[4,5-b]pyridjne 

•3-(2-chlaro-4-{q^ohe3Qrlmethyloxy)benzyl)-2J<to 

sulfon3dcait)amoyl]-3H-inudazoI4,5-blRyridme 

•3-(2Kihloro^th3dbenzyl)-2,7-dimethyi-5-(l-F^ 

iniidazo[4,5-blRyiidine 

•3-(2KWoro-4-eth34ben2yl)-2,7Klimethyl-5-[(4-methyIbe^ 
inridazo[4,5-b]p!yridme 

•3-(2-<Waro-4-(trmuoromemjd)benzyl)-2,7KJinKthy^ 
3H-imidazoI4,5-b]Ryridine 

•3-(2KWoix>-4-{tTffluorDmethyl)benzyl)-2jKiimeth>d-5-I(4-me^^ 
sulfonjdcarbamoyl]-3H-irnidazo[4,5-blpyridine 
•3-(2Kihlort>-4-ethojg?benzyl)-2jK3imethyl-5-(l-pent^ 
iniidazo[4,5-b]p(yiidine 

•3-(2KWoit>^tho3q?ben^l)-2,7Kiimethyl-54(4-meth>^ 
imidaz!o[4,5-b]Ryridine 

•3-(2,4KJichlorobenzyd)-2-methyl-5-(p-toluenesulfonylt2rbamqyl^ 
•5-((5-bromothiophen-2-jd)sulfonylcarbamGyl)-3-(2,4-didiloroben^ 

inethylbenzo[b]furan 

•5-({5K±dorothiophen-2-yl)sxilfonylcaibamqyl)-3-(2,4-<iichlorobe^ 
inethylbenzo[b]furan 

•3-(2Kiilon>4-phenylbenzy])-2-methyl-5-((4-pentme)sulfonylcarb^ 
irnidazo[4,5-b]pyridine 

•2-(2-^on>-4-phenylbenzyl)-3-memyl-^-tP-toluenesulfonylcai^^ 

•3-(2<±aort>-4-he3cylbenzyi)-2-meth)4-5-(N-(4-methyiphenyl^ 

irnidazo[4,5-b]pyridine 

•3-(2KWoro-4-pipeiidmoben2yl)-2,7-dimethyi-5-((4-methylbe^^ 
3H-imiciazoI4,5-b]Ryridine 

•3-(2-chloix>4-moipholmoben2yi)-2,7-dimeth3d-5-((4-methylbenzene)^^ 
carbamoyl)-3H-imida2o[4,5-b]pyridine 
•3-{2K±aoro-4-(hexamemyleneiiruno)ben2yl)-2,7Klime^ 
sulfonylcarbamoyl)-3H-iirudazo[4,5-b]pyridine 
•3-(2Kihlon>-'^(l-pyiToUdinyl)beii:^lh2,7Kiime^^ 
sulfonylcarbamGyl)-3H-imidazo[4,5-b]pyridme 
•3-(2Kiiloro-4-(4-methylpiperazin-l-y])benzyl)-2jHlimethyl-5^ 
sulfonjdcarbamcyl)-3H-iniidazo[4,5-blpyridine 
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•3-{2Kiilan>4-mefeylthiobenzyi)-2,7Klime^^ 
caitamq>d]-3H-iniidazo[4,5-blpyridine 

•3-(2Miilorx>-4-methylthioben25d)-2,7H^ l-pentanesulfonylcarbamcyl)-3H- 
inudazo[4,5-b]pyridine 

The methods for producing the objective compound (I) are described in detail in the 
following. 
ProdudionMelhodl: 

The objecth^e compound (I) and a salt thereof can be produced 
compound (II) or a salt thereof with compound (HI) or a reactive derivative thereof at its 
carba?gr group or a salt thereof. 

The compound (II) , compound (III) and reactive derivative at carboxyl group thereof 
are exemplified by those shown with regard to compound (I). 

Preferable reactive derivative at caibo^y of compound (EI) is add halide, add 
anhydride such as intramolecular add anhydride, intermolecular add anhydride and 
mixed add anhydride, active amide, active ester and the like. Preferable examples 
thereof indude add chloride, add azide, mixed add anhydride with add such as 
substituted phosphoric add (e.g., dialkyiphosphinic add, phenylphosphonic add, 
diphenylphosphinic add, dibenzylphosphinic add and halogenated phosphoric add), 
dialMphosphinic add, sulfurous add, thiosulfuric add, sulfuric add, sulfonic add (e.g., 
methanesulfonic add), aliphatic carboxylic add (e.g., acetic add, propionic add, butyric 
add, isobutyric add, pivalic add, pentanoic add, isopentanoic add, 2-eth3dbutyric add 
and trichloroacetic add), aromatic carboxylic add (e.g., benzoic add), and the like; 
symmetric add anhydride; active amide with imidazole, 4-substituted imidazole, 
dimethjdpyrazole, triazole or tetrazole; active ester (e.g, cyanomethyl ester, 
methoxymethjd ester, dimethyliminomethyl [(CHajaN^KDH-] ester, vin}^ ester, propaigyi 
ester, p-nitrophenyl ester, 2 ,4-dinitrophenyi ester, trichlorophenyl ester, 
pentachlorophenyl ester, mesylphenyi ester, phenylazophenyi ester, phenylthio ester, p- 
nitrophenylthio ester, p-cresylthio ester, carboxymethyithio ester, pyranyl ester, pyridyl 
ester, piperidyi ester and 8-quinolylthio ester); esters with N-hydroxy compoimd (e.g., 
N,N-dimethy]hydroxylamine, l-hydraxy-2-lH-Ryridone, N-hydroxysucdnimide and 1- 
hydroxy- IH-benzotriazole); and the like. These reactive derivatives can be appropriately 
selected according to the kind of compound (IH) to be used. 

The reaction generally proceeds in a conventional solvent such as water, alcohol 
(e.g, methanol and ethanol), acetone, dioxane, acetonitrile, chloroform, methylene 
chloride, ethylene chloride, tetrahydrofuran, etiiyi acetate, N,N-dimethylformamide and 
pyridine, or in a solvent which does not adversely affect the reaction. These 
conventional solvents may be used alone or in combination. 

When compound (HI) is used in the form of a finee add or a salt thereof in this 
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reaction, the reaction is preferably carried out in a conventional condensing agent such 
as NjN'-dicydohexylcarbodiimide, N-<5^ohe3Q^l-N -rnorpholinoethjd^arbodii^ N- 
q^ohe?cyl-N'-(4Kiiethylarninocydohe?Qd)-^^ N,N'Kiiethylcartx)diimide, N,N - 

diisopropjdcarbodiirnide, N-^thyl-N -(3Kiimethylaniino-pnDp5d)carbodi^ N J4 - 
carbonyibis(2-methylimidazole), pentaniethyleneketen-NKyclohesQiimine, 
diphenyUceten-NH^^ohexylimine, ethoxyacetylene, l-alkoxy-l-chloroethylene, trialkyi 
phosphite, ethyl polyphosphorate, isopropyl polyphosphorate, phosphorous oxychloride 
(phosphoi^d chloride), phosphorous trichloride, diphenjdphosphoiyl azide, diphenjd 
chlorophosphate, diphenjdphosphinic add chloride, thionyl chloride, oxalyi chloride, 
lower oXkyl haloformate (e,g., methyl chloroformate and isopropyl chloroformate), 
triphenylphosphine, 2-ethyl-7-hydraxybenzoisoxazoKum salt, intramolecular salt of 2- 
eth>4-5-{m-sulfophenyl)isaxazolium hydroxide, l-(p<±ilorobenzensulfonyiQ>y)-6-chloro- 
IH-benzotriazole, and so-called Vilsmder reagent(prcpared finom N,N- 
dimethjdformamide with thionyl chloride, phosgene, trichloromethyl chlorofonnale, or 
phosphoryl diloride, and so on.), and the like. 

The reaction can be carried out in the presence of an inoiiganic or ori^nic base 
sudi as alkali metal bicarbonate, tri(lower)alkylamine, pyridine, 4-dimethyl- 
aminopyridine, N-(lower)alkylmorpholine, N,N-di(loweijalk>daniline (e.g., N,N- 
dimethjdaniline), N,NKii(lower)allqdbenzyiarnine, and the Kke. 

The reaction temperature is not particularly limited, and the reaction is generally 
carried out ftom under cooling to heating. 
Production Method 2: 

The objective compound (1-2) and a salt thereof can be prepared by reducing 
compound (I-l) or a salt thereof 

The method for producing objective compound (1-2) by reduction indudes chemical 
reduction and catafytic reduction. 

The preferable reducing agent used in the chemical reduction is, for example, metal 
such as tin, zinc and iron, or a combination of a metal compound, such as chromium 
chloride and chromium acetate, and an organic add or inoiiganic add such as formic 
add, acetic add, propionic add, trifluoroacetic add, i>toluenesulfonic add, hydrochloric 
add and hydrobromic add. 

The preferable reducing agent used in the catalytic reduction is, for example, 
platinum catalyst such as platinum plate, platinum sponge, platinum black, platinum 
colloid, platinum oxide and platinum wire, palladium catalyst such as palladium 
sponge, palladium black, palladium oxide, palladium-carix)n, palladium colloid, 
palladium-barium sulfete and palladium-barium carbonate, nickel catafyst such as 
reduced nickel and Raney-nickd, cobalt catalyst such as reduced cobalt and Raney 
cobalt, iron catalyst such as reduced iron and Raney iron, copper catalyst such as 
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. reduced cx>pper, Raney copper and Ullmann copper, and the like, 

V The redudon is generally carried out in a conventional solvent that does not 

adversetyr influence the reaction, such as water, methanol, ethanol, propanol and N,N- 

dimeOijdformamide, or a mixed solvent thereof. When the above-mentioned add to be 

used for the chemical reduction is liquid, it can be used as a solvent 

The preferable solvent to be used for the catafytic reduction indudes, besides the 

above-mentioned solvents, other conventional solvents sudi as diethyl ether, dioxane 

and tetrahydrofuran and mixtures thereof. 

The reaction temperature of the reduction is not particularly limited, and the 

reaction is generally carried out fix)m under cooling to heating. 

Production Method 3: 

The objective compoiand (1-4) and a salt thereof can be pnxiuced by oxidizing 
compound (1-3) or a salt thereof. 

When objective corripound (1-4) is produced by oxidation, an oxidizing agent such 
as sodium chlorite, chromic anhydride and potassium permanganate, and a solvent 
such as water and acetone are used. The reaction temperature is not particularly 
limited, and the reaction is ^nerally carried out from under cooling to heating . 
Production Method 4: 

The objective compound (1-6) and a salt thereof can be pnxiuced by acylation of 
compoimd (1-5) or a salt thereof. 

When objective compound (1-6) is to be obtained by acj^tion, compound (1-5) 
having terminal hydroxy is reacted with an acylating agent Examples of the acylating 
agent include lower alkanesulfonyl halide (e.g., methanesulfonyl chloride) and lower 
alkanesulfonic anhydride (e.g., methanesulfonic anhydride). The solvent may be 
dichloromethane, tetrahydrofuran and the like, and the reaction proceeds from under 
from ice-cooling to heating. 
Prxxluction Method 5: 

The objective compound (1-7) and a salt thereof can be pnxiuced by introducing an 
aiyloxy group into compound (1-6) or a salt thaieof. For the introduction of the aiyloxy 
group, compound (1-6) having terminal ac>doxy(lower)alkyl is reacted with hydroxyaiyl 
compound (e.g., phenol) in the presence of a base such as sodium hydride. As the 
solvent, N,N-dimethylfomiamide, tetrahydrofuran and the like can be used, and the 
reaction proceeds from under ice<x)oling to heating. 
Production Method 6: 

The objective compound (1-8) and a salt thereof can be produced by introducing a 
carboxy-protecting group into compound (1-4) or a reactive derivative thereof 

The carboxy-protecting group can be introduced by, for example, reacting 
compound (1-4) having terminal carboxyl or a reactive derivative thereof with an allgd 
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alcohol such as ethanol. As the solvent, N,NKiimetiiylfoiTnarnide, dichloromethane and 
the like can be used, and the reaction proceeds fixDm under ice-cooling to heating. 

The preferable reactive derivative at carboxy includes add halide, add anhydride, 
active amide, active ester and the like. Preferable examples thereof are add chrolide, 
add azide, mixed add anhydride with add such as substituted phosphoric add (e.g., 
dialkyl phosphoric add, phenylphosphonic add, diphenjd-phosphinic add, 
dibenzylphosphinic add and halogenated phosphoric add), dialklyphosphinic add, 
sulfurous add, thiosuliuric add, sulfuric add, sulfonic add (e.g., methanesulfonic add), 
aliphatic caritxjxylic add {e.g., acetic add, propionic add, butyric add, isobutyric add, 
pivalic add, pentanoic add, isopentanoic add, 2-eth>dbutyric add and trichloroacetic 
add), aromatic carboxylic add (e.g., benzoic add), and the like; symmetric add 
anhydride; active amide with imidazole, 4-substituted imidazole, dimethylpyrazole, 
triazole or tetrazole; active ester (e.g., cyanomethyi ester, methoxymethyl ester, 
dimethyliminomethyl [(CHJaTsTK^H-] ester, vinyl ester, propaigyl ester, p-nitrophenyi 
ester, 2,4-dinitrophenyl ester, trichlorophenyl ester, pentadilorophenyl ester, 
mesjdphenjd ester, phenylazophenyl ester, phenylthio ester, p-nitrophenylthio ester, p- 
cresylthio ester, carboxymethylthio ester, pyranyl ester, pyridyi ester, piperidjd ester and 
8-quinolyl ester, esters with N-hydroj^r compound (e.g., NJ^Kiimethylhydroxylarnine, 1- 
hydroKy-2-lH-pyridone, N-hydroxysucdnirnide, N-hydroxyphthalimide and l-hydra?iy- 
IH-benzotriazole), and the like. These reactive derivatives can be sdected according to 
the kind of compound to be used. 
ProducHon Method 7: 

The objective compound (1-9) and a salt thereof can be produced by introducing a 
carboxy-protecting group into compound (1-4) or a salt thereof. 

When compound (1-4) is reacted with alkjdamine such as methyiamine and 
ethjdamine, this compound is amidated. The solvent to be used is, for example, 
tetrahydrofuran, dichloromethane, N,N<iimethylformamide and the like, and the 
reaction pnx:eeds fix)m under ice-cooling to heating. 
Production Method 8: 

The objective compound (I- 1 1) and a salt thereof can be produced by adding a 
heterocyclic group containing nitrogen to compound (I- 10) or a salt thereof. 

This reaction is preferably carried out in the presence of a base such as sodium 
tert-butylate and the above-mentioned inorganic or oiganic base. The reaction is 
preferably carried out in the presence of a catalyst such as tris(dftDenz>^deneacetone)- 
dipalladium(0), (R)-(+)-BINAP [2,2-bis(diphenyl-phosphino)-l,l -binaphthyl] and the like. 

While the reaction temperature is not particularly limited, the reaction is earned out 
from room temperature to heating, and the reaction can be also carried out in the 
presence of a solvent such as toluene, which does not adversely affect the reaction. 
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The above-mentioned compounds can be purified as necessary according to a 
conventional method for purifying an oiiganic compound, such as recrystallization, 
column chromatography, thin-layer chromatogr^hy, hi^ performance liquid 
chromatography and the like. The compound can be identified by NMR spectrometric 
anafysis, mass spectrometric analysis, IR spectrometric analysis, elemental analysis, 
melting point measurement and the like. 

The compound of the present invention may have one or more chiral centers and 
includes enantiomers and diastereomers. Some compounds having alkenyl may be 
present as ads or trans isomer. The present invention encompasses such mixtures 
and respective isomers. 

The inventive compound and a salt thereof may be in the form of a solvate, which is 
also encompassed in the present invention. The solvate is preferably exemplified by 
hydrate and ethanolate. 

The pharmaceutical data of compound (I) are shown in the following to 
demonstrate the utility of the objective compound (I). 
Experimental Example 1 

(blood sugar level depressing activity in dd/db mice) 

Test mmr>oimd 

oompoundA 

3-(2,4-DicWorobenzyl)-2-methyl-5-( 1-n-pentanesulfonylcai^^ 
(compound of Example 30- 1) 
Test animal 

Female C57BL/KsJ-dbm db+/db+, C57BL/KsJ-dbm +m/+m (Jackson 
Laboratory) mice (5 weeks old) were purchased and subjected to the test after 2-3 weeks 
of acclimating period. 
Dnig adxnixustzation 

The test dmg was mixed with a powder diet (CE>2, Qea Japan, Inc.) in a morta-. In 
the case of administration in 100 mg/kg, the mixing proportion of the test drug to the 
diet was 0. 1%, in the case of 30 mg/kg, the proportion was 0.03% and in the case of 10 
mg/kg, the proportion was 0.01%. The diet was changed twice a week. Theamoiantof 
the diet given and the amount left were recorded and the diet intake was calculated by 
determining the difference. 
Test schedule 

The female db / db mice were grouped according to body weight, blood sugar level 
and triglyceride concentration in blood. Then, tiie drug-mixed diet was given for 14 
days, during which period the mice were 8 to 10 weeks of age. At day 7 and day 14 in 
the moming, blood was taken from supraorbital plocus venosus using a heparinized 
glass capillaiy tube (Chase Heparinized capillaiy tube) , and centrifuged to give plasma 
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fractions. The blood su^ value, triglyceride concentration in plasma and insulin 
concentration in plasma were measured at day 0 and day 14, and blood sugar value 
and triglyceride concentration in blood were measured ^ Body wejghtwas 

measured at day 0, day 7 and day 14. After final blood sampling, t^^ 
slaughtered with COg^s. 

Measuiement method 

Blood sugar value was measured using 10-15 /zl of plasma and in accord with 
glucose oxidase method (glucose Cll-test Waco, Waco Pure Chemicals Co., Ltd.). The 
triglyceride concentration in plasma was measured using 10-15 /A of plasma and in 
accord with GPO-p-chlorophenol method (triglyceride G-test Waco) or GPO-DAOS 
method (tri^yceride E-test Waco). The measurement was done promptly after blood 
sampling. The insulin concentration in plasma was measured using 20 /zl of plasma 
(preservable at -20**C) and in accord with an antibody method (Phadesef Insulin RIA kit, 
Kabi Pharmacia). 

Result 

Using the difference between db/db mice control group and +/+ mice in blood 
sugar value and triglyceride concentration in plasma as 100%, the proportion (%) of 
decrease in the blood sugar value and triglyceride concentration in plasma of the group 
administered with the test drug was determined. The results arc shown in Table 1. 



TaUe 1 



Test compound 


Dose (mg/kg) 


Blood sugar decrease (%) 


Compound A 


10 
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The compound (I) of the present invention can be used for therapeutic purposes in 
the form of a pharmaceutical preparation. This pharmadeutical preparation contains 
anyone of the compounds (I) as an active ingredient in admixture with a 
pharmaoeutically acceptable oiiganic or inoig^nic exdpient which is a solid, semi-solid 
or liquid and which is suitable for oral, parenteral or external (local) administration. 
Examples of the dosage form indude c£5)sules, tablets, sugar coating tablets, granules, 
suppositories, liquid, lotion, suspension, emulsion, ointment, gd and the like. When 
desired, these preparations may contain adjuvant auxfldaiy, auxiliaiy substance, 
stabilizer, moistening agent, emulsifier, buffering agent, and other conventional 
additives. 

While the dose of the compound (I) varies depending on the age and srymptom of 
patients, compound (I) is administered for the therapy of the above-mentioned diseases 
in an avera^ single dose amount of about 0.1 nig, 1 mg, 10mg,50mg, 100 mg, 250 
mg,500mgQr lOOOmg. In general, its daily dose is about 0. 1 mg/patient to about 
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1000 mg/patient 

Examples - 

The present invention is described in more detail by way of Preparation Elxamples 
and Examples, 

Freparaticm Eygample 1-1 

Methyl 3-(3,4KJichlorobenzqyl)-2-methyiben2o[b]tMophene-5K:arl^^ 

In the same manner as in Pnq>aration Elxample 16-2 to be described later, the 
objective compound was obtained from methyl 2-methylbenzo[b]thiophene-5- 
carbcoQTiate and 3 ,4-dichloroben23oyl chloride. 

^H-NMR(CDCl3) : 2.48(3H, s), 3.89(3H, s), 7.52-7.68(2H, m), 7.79-8.04{3H, m), 8.23(1H, s) 
Mass(ESI) : m/e 377(M-H)' 
Preparaticm Example 1-2 

Methyl 3-(3,4-DicWoroben2yl)-2-methylberizo[b]thiophene-5<zii^^ 

To a solution of methyl 3-(3,4KiicWorobenzoyl)-2-methylbenzo[b]thiophene-5- 
carboxjdate (259 mg) in tetnahydrofuran (2.6 m]}-methanol (0J26 ml) was added sodium 
borohydride (36 mg) under ice-cooling, and the mixture was stirred for 10 min. 
Trifluoroacetic add (15 ml) was placed in a different reaction vessel, and sodium 
borohydride (255 m^ was portionwise added with stirring under ice-cooling. TTiereto 
was added the above-mentioned reaction mixture, and the mixture was stirred for 3 hr 
at room temperature. The reaction mixture was concentrated, diluted with water under 
ice-cooling and neutralized with a 15% aqueous sodium hydroxide solution. The 
resulting product was extracted with ethyl acetate. The obtained oiig^nic layer was 
washed with brine and dried over anhydrous magnesium sulfate. The solvent was 
ev^x)rated to give the objective compound (224 as a white powder. 
^H-NMR(CDCl3) : 2.51{3H, s), 3.91(3H, s), 4.14(2H, s), 6.97(1H, dd, J=8 and 2Hz), 7.20(1H, d, 
J=2Hz), 7.31(1H, d, J=8Hz), 7.82(1H, d, J=«Hz), 7.93(1H, dd, J=8 and 2H^, 8.18(1H, d, J=2Hz) 

Mass(ESI) : m/e 363(M-H)' 
Piepaiaticm EnanqJe 1-3 

3-(3,4-Dichloroberizyl)-2-methylben2o[b]thiophene-5K:arbox^ add 

In the same manner as in Preparation Example 4-7 to be described later, the 
objective compound was obtained fiiom methyl 3-(3,4-dichloroben2yi)-2- 
methylben2o[b]thiophene-5K:arbaxylate. 

^H-NMRpMSO-dJ : 2.56(3H, s), 4.24(2H, s), 7.10(1H, d, J=8Hz), 7.43 (IH, s), 7.51(1H, d, J=8H^, 
7.82(1H, d, J=8H^, 7.95(1H, d, J=8Hz), 8.14{1H, d, J=8Hz} 
Mass(ESI) : m/e 349(M-H)" 
Prepa i a t i o n Example 2-1 

Methyl 3-(2,3-dichlon>benzoyl)-2-meth34ben2X)[b]tWophene-5-carbaxy^^^ 

In the same manner as in Preparation Example 1- 1, the objective compound was 
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obtained using 2,3-dichlorobenzqyl chloride. 

'H-NMR(CDCaa) : 2.40(3H, ^, 3.90(3H, s), 731-7.41(2H, m), 7.58-7.69(lH, m), 7.81{1H, d, 
J=8Hz), 8.01(1H, d, J=8H^, 8.59(1H, s) 
Mass(ES^ : m/e 377(M-H)" 
PrepHTwIifm EyguiqJe 2-2 

Methyl 3-{23KiicWorobenz3i)-2-methylbenzo[blthiqphene-5-caitK»^^ 

In the same manner as in Preparation Escample 1-2, the objective compound was 
obtained fixim the obtained methsd ester. 

*H-NMR(CDaa) : 2.45(3H, s), 3.89(3H, ^, 4.27(2H, s), 6.57(1H. d, J=8H^. 6.97(1H, t, J=«Hz), 
731(1H, d, J=8H2), 7.82(1H, d, J=8Hz), 7.94(1H, d, J=8HzJ, 8.11(1H, s) 
Mass(ESI) : m/e 363(M-Ifl" 
Piepaiatian &aaiqile 2-3 

3-(2,3-IMchlorobenzy^-2-meth5dbenzo[b]thiophene-5KarbojQ^c add 

In the same manner as in Preparation Example 1-3, the objective compound was 
obtained fixnii the obtained methyl ester. 

»H-NMRpMSO<y : 2.50(3H. s). 432(2H, s), 6.71(1H, d, J=8Hz), 7.19 (IH, t, J=8Hz), 7.51(1H. d, 
J=8Hz), 7.83(1H, d, J=8H^, 8.01(1H, s), 8.Q2(1H, d, J^SHz) 
Mass(ESr) : m/e 349(M-H5" 
Piepafatinn EwmnpiB 3-1 

Methyl 3-(2,5-dichlon)ben2qyl)-2-methylbenzo[blthiophene-5-carlxijg?^!ate 

In the same manner as in Preparation Example 1-1, the objective compound was 
obtained using 2,5-dichlon)benzqyl chloride. 

»H-NMR(CIXaa) : 2.42(3H, s), 3.90(3H, ^, 735-7.51(3H. m), 7.81(1H, d. J-8H2), 8.01(1H, d, 
J=8Hz},8.06(lH,s) 
Nfass(ESI) : in/e377(M-H)" 
Prepamticm E?cample 3-2 

Methyl 3-(2,5-dichloroben;g4)-2-methylbenzo[b]tMophene-5-cait)03Q^^ 

In the same manner as in Preparation Example 1-2, the objective compound was 
obtained finom the obtained methyl ester. 

'H-NMRlCDCy : 2.48(3H, s), 3.90(3H, s), 4.21(2H, s), 6.64(1H, ^. 7.11(1H, d, J=8H^, 7.34(1H, d, 
J=8Hz), 7.83(1H, d, J=8Hz), 7.95(1H, d, J=8Hz), 8.13(1H, ^ 
Mass(ESI) : m/e363(M-H)- 
FrepamtinaiEmnqile3-3 

3-(2,5-Dichlorobenzj^-2-methyibenzo[blthiophene-5-carbQ3cyiicadd 

In the same manner as in Preparation Example 1-3, tiie objective compoimd was 
obtained fix«m tiie obtained methyl ester. 

»H-NMR pMSO-dJ : 2.52(3H, s), 4.28{2H. s), 6.75(1H, d. J=2H^, 7.33 (IH, dd. J=8 and 2Hz), 
7.55(1H. d, J=8Hz). 7.84{1H, d, J=8Hz). 7.89-8.11(2H. m) 

44 



Mass(ESI) : m/e 349(M-H)- 
Fiepaiatian &Baiqde 4-1 

Ethyl N-aminoisonicotinate 2,4-dinitrophenol salt 

Ethyl isonicotinate (10.0 g) was dissolved in tetrahydrofuran (100 ml), and 0-(2,4- 
dinitrophenj^hydixroiamine (1 1.9 gj was added at nx>m temperature, which was 
followed by refluxing \mder heating for 2 hr. The sdvent was evaporated under 
reduced pressure, and the obtained residue was washed with diethyl ether and cthjd 
acetate to give the objective compound (10.5 g) as an amber-colored powder. 
»H-NMRpMSO-<y : 1.36(3H. t, J=6H^. 4.40(2H, q, J=6Hz), 632(1H, d, J=9H2), 7.78(1H, dd. 
J=9, 2Hz). 8.34(1H. d, J=8Hz}, 8.59(1H, d, J=2Hz), 8.84(1H, d, J=SH^ 
Fkepamtian AcBiiiple 4-2 

Diethyl 2-meth>dRyra2olo[l,5-£^pyridine-3,5-dicartx»gtote 

Ethyl N-aminoisonicotinate 2,4-dinitrophendl salt (10.2 ^ was suspended in 
ethanol (147 ml), and potassium carbonate (3.77 ^ was added, which was followed by 
stirring at room temperature for 30 min. To the mixture was added ethyl acetoaoetate 
(3.69 ml), and the mixture was stirred at 60^ for 5 hr with heating. The insoluble 
matter was filtered off and the filtrate was concentrated to diyness \mder reduced 
pressure. The residue was purified by silica gel column chromatography (eluent 
hexane/ethyi aoetate=7/ 1) to give the objective compound (2.70 g) as an amber-colored 
solid. 

»H-NMR(CDa9) : 1.42(3H, t, J=6Hz), 1.46(3H. t, J=6Hz), 2.70(3H, s), 4.36-4.50(4H, m), 7.46(1H. 
d, J=8Hzj, 7.78(1H, dd, J=9, 2H2). 8.43(1H, d. J=8H^, 8.78(1H, s) 
Pvqiesation BcBixqile 4-3 

2-MethyiRyrazolo[l,5-a]pyridine-3,5-dicarbo^lic add 

A mixture of diethyl 2-methylpyrazolo[l,5-a]pyridine-3,5-dicarbo3cyiate (100 mg), a 
50% aqueous sodium hydroxide solution (160 mg), water (0.5 ml) and ethanol (1.0 ml) 
was r^uxed under heating for 30 min. Then, the reaction mixture was adjusted to pH 
4 under ioe-cooling and stirred at the same temperature for 30 min. The precipitate 
was coflected by filtration and washed with water to give the objective compound (50 
m^ as apafc-brown powder. 

»H NMRpMSO-dJ : 2.55(3H, s), 7.43(1H, d, J=8H^, 8.46(1H, s), 8.56 (IH, d. J=8Hz) 
Preparation E«ample 4-4 

2-MethylRyrazoto[ l,5-a]pyridine-5-carba3c>dic add 

A mixture of 2-meth3dpyrazolo[l,5-a]Ryridine-3,5-dicarbo3orlic add (1.39 g) and 
polyphosphoric add (13,9 ^ was stirred at 150''C with heating for 2 hr, and ice (14 g) 
was added imder ice-cooling, whidi was followed by shaking to give a homogeneous 
solution. The reaction mixture was adjusted to pH 4 at the same temperature and 
diluted with dichloromethane/methanol (4: 1) and water. The predpitale was collected 
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by filtration to give the objective compound (610 mg) as a pale-brown powder. The 
oiiganic layer of the mother liquor was taken, and the aqueous 1^^ was extracted with 
dichloromethane/methanol (4: 1). Both oiiganic layers were combined, dried over 
magnesium sulfate and concentrated to dryness under reduced pressure. The residue 
was washed with ether to give second crystals (200 m^ as a pale-brown powder. 
^H-NMRpMSO-dJ : 2.42(3H, s), 6.67(1H, s), 7.18(1H, d, J=8Hz), 8^1 (IH, s), 8.62(1H, d, J=8Hz) 
Prgparatian Example 4-5 

Ethyl 2-methylRyrazolo[l,5-a]pyridine-5-carbo5gdate 

2-Methylpyrazx)loIl,5-a]Ryridine-5-C£irboxylic add (723 mg) was dissolved in 10% 
sulfuric add/ethanol (20 ml) and the mixture was refluxed under heating for 2.5 hr. 
The reaction mixture was neutralized under ice-cooling, extracted with ethyl acetate 
and dried over magnesium sulfate. The residue was concentrated to diyness under 
reduced pressure. TTie residue was puriJBed by siKca gd colunin chromatcg^ 
(hexane/ethyl acetate=4: 1) to give the otgective compound (707 mg) as a pale-brown 
powder. 

^H-NMRICDQa) : 1.41(3H, t, J=7Hz), 2.52(3H, s), 4.40{2H, q, J=7Hz), 6.49(1H, s), 7.25(1H, d, 
J=8Hz), 8.19(1H, s), 8.40(1H, d, J=8H^ 
Pieparation Eycample 4-6 

Ethyl 3-(2,4-dichlorobenzyl)-2-methylpyrazolo[ 1 ,5-^pyridine-5-carboxyiate 

To a solution of trifluoroaoetic add (558 m^ and triethylsilane (1. 14 ^ in diy 
dichloromethane (2.0 ml) were added ethyl 2-methy^Dyra2olo[l,5-^pyridine-5- 
carboxjlate (200 m^ and 2,4-dichlorobenzaldehyde (189 mg), and the mixture was 
stirred at room temperature for 3 days. To the reaction mixture was added 2,4- 
dichlorobenzaldehyde (189 mg) and the mixture was stirred at room temperature for 
one day. this step was repeated three times. The reaction mixture was diluted with 
dichloromethane and washed with a saturated aqueous sodium hydrpgencarbonate 
solution. The aqueous layer was extracted with dichloromethane. The oigianic layers 
were combined, dried over magnesium sulfate, and concentrated to dryness under 
reduced pressure. The residue was purified by silica gd column chromatogr^hy 
(hexane/eth)d acetate=9: 1) and washed with isopropyl ether to give the objective 
compound (233 as a white powder. 

*H-NMR(CDCy : 1.40(3H, t, J=7H^, 2.38(3H, s), 4.12(2H, s), 4.38(2H, q, J=7Hz), 6.84(1H, d, 
J=8Hz), 7.10(1H, d, J=8Hz), 7.27(1H, d, J=8Hz), 7.42{1H, s), 8.00(1H, s), 8.40(1H, d, J=8Hz) 
Piepamtion Exeunple 4-7 

3-(2,4-Didilorobenzyl)-2-methylpyrazolo[l,5-a]pyridine-5-carbQX^ add 

A mixture of ethyl 3-(2,4-dichlorobenzyl)-2-methylRyrazolo[l,5-a]Ryridine-5- 
carboxylate (230 m^, a IN aqueous sodiimi hydroxide solution (2.0 ml) and ethanol 
(2.3 ml) was refluxed under heating for 25 min. The reaction mixture was adjusted to 
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pH 4 under ice-cooling with IN hydrochloric add. The precipitate was collected by 
filtration and wadied with water to give the otgective compovind (208 as a white 
powder. 

*H-NMR(DMSO-cy : 2.30(3H, s), 4.19(2H, s), 7.10(1H, d, J=8H2^, 7.16(1H, d, J=8Hz), 7.34(1H, d, 
J=8Hz}, 7.62(1H, s), 8.06(1H, s), 8.62(1H, d. J=8Hz) 
Fkepantioa Etanqile 5-1 

l-(2,4-Dichtorophen3i)- l-trimethylsiljtoQ^thene 

Diisopropjiamine (16.2 ^ was dissolved in tetrahydrofiiran (133 ml), and 1.6N n- 
but^ lithium (100 mfl was dropwise added thereto under ioe-cooKng. The reaction 
mixture was stirred at the same temperature for 10 min, and a solution of 2,4- 
dichloroaoetophenone (25.2 ^ in tetiahydrofuran (133 ml) was dropwise added under 
cooling in a diy ice-acetone bath. Hexamethylphosphoramide (26.7 ml) was added Etfle 
bylittle. The rnixture was stirred at the same temperature for 5 min, and 
chlorotrimethylsilane (20.3 ml) was dropwise added, which was followed by stirring at 
room temperature for 30 min. The reaction mixture was partitioned between ice-cooled 
n-hexane and ice-cooled water. The oii^nic layer was washed twice with ice-cooling 
water and then once with saturated brine, dried over sodium sulfete and concentrated 
imder reduced pressure to dryness to give a crude product (37.5 of the objective 
compound as a pale-yellow oil. 
Prepaiatiaa&BBnqde 5-2 

l-(2,4-Dichlorophenyl)-3-hydrajgr-3-methylbutanone 

To a solution of titanium tehrachloride (17.8 ml) in dichloromethane (160 ml) was 
dropwise added acetone (10 ml) under cooling in a dry ice-acetone bath, and one 
minutes later, a solution of the crude product (37.5^ of l-(2,4-dichlorophenyi)-i- 
trimethylalyloxyethene in dichloromethane (160 ml) was added. The mixture was 
stirred under cooling in a dry ice-acetone bath ovemi^t and at room temperature for 3 
hr. The reaction mixture was washed with water, and the aqueous layer was extracted 
once with dichloromethane. The organic layers were combined, washed with a 
saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried over 
magnesivim sulfete and concentrated under reduced pressure to dryness to give a 
brown oily residue. The obtained residue was purified by silica gd column 
chiomatpgraphy (eluent: hexane/ ethyl acetate=9/ 1-4/ 1) to give the objective 
compound (16.2 ^ as a pale-yellow oiL 

*H-NMR(CDCy : 1.34(6H, s), 3.13(2H, ^, 733(1H, d, J=8H2j, 7.44(1H, d, J=8H2), 7.47(1H, s) 
Pxeparation Qneanple 5-3 

l-(2,4-Dichlorophenyl)-3-meth3d-3-trifluoroacetajQ^utanone 

To a solution of l-(2,4-dichlorophenyi)-3-hydro3or-3-methylbutanone (16.16 g) and 
triethyiamine (27.4 m^ in dichlorometiiane (160 mQ was added trifluoroacetic 
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anhydride (13.9 infl under ice-<xx>ling. The mixture was stirred at the sanie 
temperature for 10 min, and at nx)m temperature for 1 hr. The reaction mixture was 
washed with water and a saturated aqueous sodium hydrp^ncarbonate solution, dried 
over sodiiom sulfate, and concentrated under reduced pressure to dryness to give a 
crude product of the objective compound (19.9 g) as a brown dL 
Ptepaxation I«RBiii|ile 5-4 
l-(2,4-Dichloropheny5-3-meth3d-2-butenone 

To a solution of the crude product (19.9 g) of l-(2,4-dichlorophen5^)-3-methyl-3- 
trifluoroacetoxybutanone in toluene (100 ml) was added l,8-diazabicydo[5,4,0]-undec- 
7-ene (4.0 ml), and the mixture was stirred at nx)m temperature for 30 min. The 
reaction mixture was washed successively with ice-water, IN hydrochloric add, 
saturated brine, a saturated aqueous sodium hydnogencartwnate solution and 
saturated brine, dried over magnesium sulfate, and concentrated under reduced 
pressure to dryness. The residue was purified by silica gel column chromatography 
(duent hexane/ethyl acetate=49/ 1) to give the objective compound (12.5 g) as a pale- 
brown oil- 

^H-NMR(CDa3): 2.00(3H, s), 2.24(3H, s), 6.43(1H, s), 7.29(1H, d, J=8Hz), 739-7.46(2H) 
Preparation Emximle &5 

(E) 4-Bromo-l-(2,4-dichlorophen}d)-3-methyl-2-butenone 

To a solution of l-(2,4-dichlorophen3d)-3-methyl-2-butenone (9.30 ^ in carbon 
tetrachloride (93 ml) were added N-bromosucdnimide (7.95 ^ and benzoyl peroxide 
(983 m^, and the mixture was reQuxed under heating for 1 hr. The reaction mixture 
was ice-cooled and the precipitate was filtered offl The filtrate and washing solution 
were combined and washed three times with a saturated aqueous sodium 
hydrogencarbonate solution and then once with saturated brine. The organic was 
dried over magnesium sulfate, concentrated under reduced pressure to dryness to give 
a cmde product ( 14.6 g) of the objective compound as a black oil 

Pteparwticwi EAXample 5-6 

(E) l-(2,4-Dichlorophen3d)-4-(4-ethoxycarix)nylpyridyl)-3-rne 

The crude product of (E) 4-bromo-l-(2,4-dichlorophenyl)-3-meth>4-2-butenone 
(14.6^ was dissolved in acetone (140 ml), and ethyl isonicotinate (12. 1 ml) was added. 
The mixture was refluxed under heating for 6 hr. The reaction mixture was 
concentrated under reduced pressure to dryness to give a crude product (22.0 ^ of the 
objective compound as a brown solid. 

Preparation ExBxnple 5-7 

Ethyl l-(2,4Hiichlorobenzoyl)-2-methylindolizine-7H:arbo^^ 

TTie crude product of (E) l-(2,4KiicWorophenyl)-4-(4-ethoxycarbonylpyridy^ 
methyl-2-butenone (22.0 ^ was dissolved in ethanol (146 ml), and px>tassium 
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carbonate (5.6 1 gj was added. The mixture was refluxed under heating for 12 hr. The 
reaction mixture was partitioned between ethyl acietate and saturated brine, and the 
organic layer was dried over magnesium sul&te and concentrated under reduced 
pressure to dryness to give an amber-colored solid. The residue was pulverized in ether 
to give the objective compound (3.54 g) as aydlow powder. 

*H-NMR(CDCy: 138(3H, t, J=6Hz), 2.16(3H, s). 4.35(2H, q, J-6H^, 7.22(1H, a}, 7.30-7.42(3H). 

7.52(1H, s), 7.97(1H. d, J=8Hz^, 8.36(1H, s) 

BBBpaiationEmnyleS-S 

Ethjd l-(2,4-dichloroben23^-2-methylind61izine-7KaibcD^^ 

Ethjd l-{2,4-di<Wonjbenzqj^-2-meth3dindolizine-7<arboi3gia^ (3.17 ^ was 
dissolved in tetrahydrofuran (32 mfl, and a lOM borane-dimethyl sulfide complex (9.5 
ml) was dropwise added under ice-cooling. The mixture\yas stirred at rocm 
temperature for 3.5 hr, neutralized and partitioned between ethyl acetate and water. 
The organicl^rer was washed three times with water and then with saturated brine, 
dried over magnesium sulfete and concentrated under reduced pressure to diyness. 
The residue was purified by silica gd column chromatography (eluent hexane/ethjd 
acetabe=19/l) to give the objective compoimd (1.81 as apale-yeflow oiL 
»H-NMR(CDCy: 1.38(3H, t, J=6HzJ, 2.13(3H, s). 4.16(2H, ^. 4.33(2H, q, J=6Hz). 6.71(1H, d, 
J=8Hzi, 6.99(1H, d, J=8Hz), 7.03(1H, dd, J=8, 2Hz), 7.29(1H, ^. 7.40(1H, s), 7.80(1H. d, J=SHz). 
7.98(lH,s). 

l-(2,4-Dichk)roben:grl)-2-meth3toidolizine-7-carbo:Qrlicacid 

In the same maimer as in Preparation Example 4-7, the objective compoimd (1.63 
^ was obtained fiom ethyl l-(2,4-dicWorobenzyl)-2-inethylindoIizine-7-carbax>iate (1.81 
^ as aydlow powder. 

»H-NMRpMSO-dJ: 2.10(3H, ^, 4.17(2H, ^, 6.84-6.91(2H), 7.28(1H, d. J=8Hz), 7.60(2H, s), 
7.93(1H, ^, 8.19(1H, d, J=«HzJ 
PrepaFation Enanple 6-1 
(E)-4-Methyl-2-(4-phenylphenyl)ethenylRyridine 

A mixture of 4-phenyi benzaldehyde (6.45 g), 2,4-lutidine (7.59 g) and acetic 
anhydride (10 ml) was heated at a bath temperature of ISO'C for 12 hr, and refluxed 
under heating for 12 hr. The reaction mixture was concentrated under reduced 
pressure to diyness. The residue was purified by siHca gd column chromatography 
(duent hexane/ethjd acetate = 9/ 1-5/ 1) to give the objective compound (4.35 g) as a 
ydlow solid. 

*H-NMR(CDCU: 2.38(3H, ^ 6.98(1H, d, J=5Hz), 7. 12-7 J28(2H). 7.34(1H, t, J=8Hz), 7.44(2H. t, J=8H2). 
7.56-7.71(7H), 8.47(1H, d, ^5H2) 
Preparation Example 6-2 
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(E)-2-(4-Phenylpheny])emenylRyridine-4Kait^^ 

A mixture of (E)-4-methyl-2-(4-phenylphenyi)etheny^5mldm (4 J24 g), selenium 
dioxide (2.08 g) and pyridine (43 ml) was refluxed imder heating for 24 hr. The reaction 
mixture was concentrated under reduced pressure to dryness. The residue was 
extracted with dilonrfonn/methanol/aqueous ammonium (65:25:4). The extract was 
concentrated imder reduced pressure to dryness. The residue was pulverized in e&iyl 
acetate to give the objective compound (3.8 1 gj as a brown powder. 
>H-NMRpMSO-de): 7.32-7.53(4H), 7.63(1H, d, J=5H^, 7.70-7.84(8H), 7.96(1H, s), 
8.66(lH,d,J=5H^ 
Preparatxon ESmmpte 6-3 

Ethyl (E)-244-pheny^henyl)etheny^>yridine-4Kartxa3cstote 

(E)-2-(4-Phenyiphenyi)ethenyiRyridine-4-carba3giic add (3.60 ^ and a mixture of 
concentrated sulluric add/ethanol (9: 1) were refluxed under heating for 2 hr, and 
neutralized under ice-cooling. The reaction mixture was partitioned between 
didiloromethane and water, and the aqueous layer was extracted once with 
dichloiomethane. The organic layers were combined, dried over magnesium sulfate 
and concentrated to dryness imder reduced pressure. The readue was purified by 
silica gel colunm chromatogr^y (duent hexane/ethyl acetate = 9/ 1-4/ 1) to give the 
objective compound (3. 14 ^ as a white sdid. 

»H-NMR(CDCaa): 1.43(3H, t, j=6Hz), 4.45(2H, q, J=6Hz^, 7.22-7.50(4H), 7.60-7.79(8H), 7.97(1H, 

s),8.74(lH,d,J=5az) 

Prepatation Emmple 6-4 

Ethjd 2-(4-idienylpheriyl)ethylpyridjne-4-carboxyiate 

A mixture of ethyl (E)-2-(4-phenylphenyl)ethenylpyridine-4-carbo3Qdate (1.84 g), 
10% palladium/active carbon (184 mg), dioxane (18 ml) and ethanol (9.0 ml) was 
stirred at 40°C for 5 hr under a iQ^dn^en atmosphere at 5 atm. To this reaction 
mixture were added dioxane (9.0 ml) and ethanol (9.0 ml), and the mixture was stirred 
at 50''C for 3 hr under a hydrogen atmosphere at 5 atm. To the mixture was added 
10% palladium/active carbon (184 m^, and the mixture was stirred for 3 hr under the 
same conditions. The ruction mixture was filtered throu^ Celite and washed witii 
chlorofbrm/methanol(4:l). The filti:ate and the washing were combined and 
concentrated to dryness under reduced pressure to give a crude product of the objective 
compound (1.97 g) as a pale-yellow solid. 

*H-NMR(CDCy: 1.40(3H, t, J=6Hz), 3.12(2H, m). 3.22(2H, m). 4.40(2H, q, J=6m. 7.22-7.36(3H). 
7.43(2H. t, J=^H2j, 7.52(2H, d. J=8Hz), 7.58(2H, d, J=8H^, 7.67-7.72(2H), 8.72(1H, d. J=5Hz) 
Preparation Example 6-5 

Ethyl 2-methyl-l-(4-phenylberi^^indolizine-7-carlx»gdate 
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The crude product of ethyl 2-(4-pheri3dphenyl)ethylpyridme-4K:arb^ ( 1 .62 g) 
and bromoacetone (803 mg) were dissolved in acetone (32 ml). TTie mixture was 
refluxed under heating for 24 hr and concentrated to dryness under reduced pressure. 
The residue was dissolved in ethanol (16 ml). Sodium hydrogen-carbonate was added, 
and the mixture was refluxed under heating for 12 hr. The reaction mixture was 
diluted with ethyl acetate and washed with water. The oiig^nic layer was dried over 
magnesium sulfate and concentrated to dryness imder reduced pressure. The residue 
was purified by silica gel column chromatography (duent hexane/ethyl acetate = 19 / 1) 
to give the objective compound (383 m^ as a yellow-green soKd. The unreacted starting 
compound, ethyl 2-(4-phenylphenyl)-^thylpyridine-4K:aibQ>gdate^ (1.04 g) was 
recovered. 

^H-NMR(CDCy: 1.38(3H, t, J=6Hz), 2.21(3H, s), 4.19(2H, s), 4.35(2H, q, J=6H^, 6.98(1H, d, 
J=8Hz), 7, 18-7.36(4H), 7.40(2H, t, J=8H2^, 7.4S(2H, d, J=8Hz), 7^2H, d, J=8H^, 7.78(1H, d, 
J=8H2^,8.12(lH,s) 
Pk^paration Example 6-6 

2-Methjd- l-(4-phenylben2yl) indolizine-7-carbaxyiic add 

In the same manner as in Preparation Elxample 4-7, the objective compound (612 
mg) was obtained as a yellow powder from ethyl 2-methyl-l-(4-phenyIben2yl)-indolizine- 
7-carbcKylate (7 10 m^. 

*H-NMRpMSO-dc): 2.20(3H, s), 4.16(2H, s), 6.86(1H, d, J=8Hz), 7.22(2H, d, J=8H2), 7.33(1H, t, 
J=8Hz), 7.43(2H, t, J=8Hz), 7.52-7.64(5H), 8.06(1H, s), 8.17(1H, d, J=8H2) 
Preparation Elxample 7-1 

6-(4,5-Dihydro-4,4Hiimethyloxazol-2-yl)qiiinoline 

A mixture of quinoline-6-carboxylic add (4.CX) g) and thionjd chloride (10. 1 ml) was 
stirred for 3 hr at room temperature and concentrated to dryness under reduced 
pressure. To the residue were added dichloromethane (60 ml) and trietiiylamine (16 ml), 
and then 2-amino-2-methylpropanol (4. 12 g) with stirring in an ice bath. TTie reaction 
rnixture was stirred for 3 hr at room temperature. Water was added to separate the 
oiig3nic layer. The aqueous 1^^ was extracted twice with dichloromethane. The 
oiiganic layers were combined, dried over anhydrous magnesium sulfate and 
concentrated to diyness under reduced pressure to give a pale-brown solid (5.55 ^. To 
this was added thionjd chloride (16.8 ml) while stirring under cooling with ice water 
under a nitrogen atmosphere, and the mixture was stirred for 3 hr at room temperature. 
The reaction mixture was concentrated to diyness under reduced pressure. Water and 
IN aqueous sodium hydroxide solution were added to basidfy and the mixture was 
extracted three times with ethyl acetate. The extract was dried over anhydrous 
magnesium sulfate and concentrated to diyness under reduced pressure. The residue 



51 



was purified by silica gel c»lumn chromatpgraphy (duent ethyl acetate) to give the 
objective compound (3.26 g) as a light-brown solid. 

*H-NMR(CaX33):1.43(6H, sj, 4.20(2H, s), 7.45(1H, dd, J= 4Hz, 8H^, 8.11(1H. d, J= 8Hz), 8.21(1H, 
d, J= 8Hz), 8.26 (IH, d, J= 8Hz), 8.43(1H, ^. 8.97 (IH, m) 
Preparation Ebmmple 7-2 

l-Ethajg«3u-bonyl-6-(4,5KlihydiX)-4,4-dimethylaxa^ 
dihydnxiuinoline 

A mixture of 6-{4,5-dihydro-4,4-dimethyloxazol-2-yl)quinoline (543 m^ and ethyl 
chloroformate (0.275 ml) was stinned for 3 hr at room temperalure. ^ 
phosphonate (0.340 mfl was added under ice water-cooling and the mixture was stirred 
for 15hratix)omtenq)erature. The reaction mixture was concentrated to dryness 
under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent: ethyl acetate, ethyl aoetate/methanol = 20/ 1) to give the 
objective compound (974 m^ as a pale-ydlow oil 

*H-NMR(CDCl3): 1.33(3H, t, J= 7H2), 1.39(6H, s), 3.52(3H, d, J= IOH2). 3.64(3H, d, J= lOHz), 
4.12(2H, s), 4.26-4.38(2H, bi), 5.61-a75(lH, br), 6.06-6. 14(1H, m), 6.62(1H, m), 7.68(1H, ^, 
7.78(1H, dd, J= 4 Hz, 8 Hz) 
Preparation Example 7-3 

l-Ethoxycarbonyl-6-(4,5-dihydn>4,4-dimethylCKazol-2-yl)-2-dimeaiQ3Q^ho^^ 
(4-phenylben2yl)- 1 ,2-dihydroquinoline 

l-Ethoxycaibonyl-6-(4,5-dihydro-4,4-dimethyloxazol-2-yl)-2-dimethaxy- 
phosphoiyl-l,2-dihydnxiuinoline (934 m^ was dissolved in THF (10 ml), and a 1.6 M n- 
butyfiithiumhexane solution (1.8 ml) was added under cooling with diy ice-acetone. 
The mixture was stirred for 1 hr at the same temperature. 4-(lodomethyl)biphenyl (740 
mg, 2.52 mmol) was added imder cooling with diy ice-acetone, and the mixture was 
stirred at -20^: for 1 hr and at 0*0 for 1 hr. Then, water was added, and the mixture 
was stirred for 0.5 hr at room temperature and extracted three times with ethjd acetate. 
The extract was dried over anhydrous magnesium sulfate and concentrated to dryness 
lander reduced pressure. The residue was purified by silica gel column 
chromatography (eluent: ethyl acetate, ethyl acetate/methanol = 20/ 1) to give the . 
objective compound (738 m^ as a yellow powder. 

*H-NMR(CDa3): 1.32(3H, t, J= 7Hz), 1.38(6H, s), 3.49(3H, d. J= lOHz), 3.61(3H, d, J= lOH^. 
3.99(2H, bi), 4.10(2H, m), 4.30(2H, m), 5.54-5.74(2H, br), 7.29-7.60(10H, m), 7.84(1H, m), 
7.91(lH,s) 
MS (m/2) 575. 
Preparation Example 7-4 

6-(4,5-Dihydro-4,4-dimethyloxa2ol-2-yl)-4-(4-phen3dben2yl)quinoline 
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A mixture of l-ethoxycarbonyl-6-(4,5<iihydn>-^ 
dimethQ>g^hosphoiyl-4-(4-phenjdb^^ m^, ethanol (20 

ml) and IN aqueous sodium hydroxide solution (4 mfl was reQuxed under heating for 2 
hr. The reaction mixture was concentrated to diyness under Water 
was added and the mixture was extracted twice with ethyi acetate. The oig3nic la^/as 
were combined, washed once with saturated brine, dried over anhydrous magnesium 
sulMe and concentrated to dryness under reduced pressure. The residue was purified 
by silica gd column chromatography (duent: ethyl acetate) to give the objective 
compound (140 as a white solid. 

*H-NMR(C3DCIa) : 1.42(6H, s), 4.18(2H, s), 4.54(2H, s), 7.18(1H, br), 7.27-7.46{5H, m), 
7.52-7.60(4H, m), 8.16(1H, d, J=*Hz), 8^(1H, d, J=8Hz), 8.73(1H, bx), 8.83(1H, d, J= 7 Hz) 
Preparation Emmple 7-5 

4- (4-Phen3dben2yl)quinoline-6-cari3QKylic add 

A mixture of 6-(4,5-dihydro^,4Kiimethyloxa2ol-2-yl)-4-(4-phen^ 
(132 m^, ethanol (1 ml) and 3N hydrochloric add (3 ml) was refluxed under heating for 
2 hr. Then 6N hydrochloric add (3 ml) was added and the mixture was refluxed for 4 
hr. The mixture was basified with aqueous sodium hydroxide solution, and washed 
once with chloroforai. The aqueous layer was adjusted to pH 4 with IN hydrochloric 
add. The resulting predpitate was collected by filtration and washed with water to give 
the objective compound (87 m^ as a white powder. 

^H-NMRpMSO-dJ: 4.61(2H, s), 7.30-7.50(6H, m), 7.57-7.68(4H, m), 8.12(1H, d, J= 8Hz), 
8.21(1H, d, J= 8Hz), 8.83(1H, s), 8.94 (IH, d, J= 4Hz) 
n^eparation Ejcnmple 8-1 
2,3-Diamino-6-diloropyridine 

In the same manner as in the following Preparation Eixample 9-2, the objective 
compound (8.3 g) was obtained from 2-amino-6-chlon>-3-nitn)pyridine (10.2 ^ as a red- 
brown solid. 

^H-NMRpMSO-dJ : 4.77(2H, br s), 5.79(2H, br s), 6.34(1H, d, J=8H^, 6.69(1H, d, J=8HzJ 
MASS(ES1) : m/z 142(M-1) 
Preparation ESxnm pie 8-2 

5- Chloro-2-methyHH-imidazo[4,5-b]pyridine 

In the same manner as in the following Preparation Example 9-3, the objective 
compound (6.64 g) was obtained from 2,3-diainino-6-chloropyridine (8.1^ as li^t 
brown crystals. 

*H-NMRpMSO-<y : 2.52(3H, s), 7.22(1H, d, J=8Hz), 7.91(1H, d, J=8Hzi 
MASS(ESI) : m/z 166(M-1) 
mp254-25SC 
Preparation Bxample 8-3 
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5-Bromc>-2-meth)d- lH-imidazo[4,5-b]Ryridine 

In the same manner as in the following Preparation Example 9-1, the objective 
compound (7.54 g) was obtained torn 5Kiiton>2-methyl-lH-imidazo[4,5-b]pyridine 
(6.54 ^ as pale-purple crystals. 

"H-NMRpMSO-dJ : 2.51(3H, s), 7.32(1H, d, J=8Hz), 7.83(1H, d, J=8Hz) 

MASS(ESI) : m/z 210(M-1) 

mp239-241t: 

Preparation Example 8-4 

2-Methyiirnidazo[4,5-b]pyridine-5K:arlx>nitrile 

To a solution of 5-bromo-2-methyl-lH-imidazoI4,5-b]pyridine (1.92 ^ in NJ^- 
dimeth3dformamide (48 ml) was added Copper (I) cyanide (2.04 ^, and the mixture was 
stirred for 9 hr at ISCC. After evaporation of the solvent under reduced pressure, 
water (45 mfl and ethylenediamine (2.7 ^ were added to the residue, and the mixture 
was heated at 70^:: for 15 min. TTie solution was concentrated under reduced pressure 
and the residue was purified by a short silica gel column to give the objective compound 
(927 as a brown powder. Purification by silica ^ column chrOTnatpgraphy 
(dichloromethane/methanol = 10/ 1) g3ve a pxirer compound. 
^H-NMRpMSO-cy : 2.58(3H, s), 7.76(1H, d, J=8H2^, 8.05(1H, d, J=8Hz) 
Mass(ESI) : m/e 157(M-H)* 
Preparation Example 9-1 
2-Amino-6-bromo-3-nitropyridine 

A 30% solution of hydrogen bromide in acetic add (10 ml) was added to 2-amino-6- 
chloro-3-nitropyridine (1 .0 ^ at room temperature and the mixture was heated at 
loot:. After 24 hr, a 30% solution of hydrpgen bromide in acetic add (5 ml) was added. 
After 48 hr, the reaction mixture was cooled and concentrated. The residue was 
neutralized with 28% aqueous ammonia and extracted three times with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfiEite, filtered and 
concentrated. Tlie residue was crystallized firon isopropyl ether to give the objective 
compound (1-14 g) as yellow ctystals. 
^H-NMRpMSO-dJ : 6.90(1H, d, J=8H2), 8.25(1H, d, J-8Hz) 
MASS(ESI) : m/2 217(M-l) 
Preparation Example 9-2 
2,3-Diamino-6-bromopyridine 

To a suspension of 2-amino-6-bromo-3-nitroRyridine (2 1.8 g) in ethanol (220 ml) in 
water (22 ml) was added iron powder (39.0 g) at room temperature. Concentrated 
hydrochloric add (0.8 ml) was added and the mixture was slowly heated with stirring to 
start the reaction. The mixture was refluxed under heating for 2 hr and the insoluble 
matter was filtered ofiFwhile it was hot. The solvent was ev^xDiated under reduced 
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» pressure and water (200 ml) and active carbon were added to the remaining solid, 
/ which was followed by heating. The insoluble matter was filtered off while it was hot 
* Water was evaporated under reduced pressure from the filtrate to give the objective 
compound (9.00 g) as a green-brown powder. Ethanol (100 ml)-water (100 ml) was 
added to the solid fmm the above operation and the mixture was heated for dissolution, 
and the insoluble matter was filtered off. The solvent was evaporated xmder reduced 
pressure and the residue was purified by silica gd column chromatography 
(hexane/ethjd acetate = 1/3) to give the objective compoimd (8.25 ^ as a black powder. 
^H-NMR(DMSO-<y : 4.78(2H, br s), 5.80(2H. hr s), 6.47(1H, d, J=8Hz), 6.61(1H, d, J=8H2^ 
Mass(ESI) : m/e 188, 190 (M+H)* 
Preparation E mm p ie 9-3 
5-Bromo-2-methyi-lH-imidazo[4,5-b]pyridine 

2,3-Diamino-6-bromopyridine (8.16 g) and triethyl orthoacetate (12.0 ml) were 
mixed in acetic arid (4 1 ml), and the mixture was refluxed under heating for 29 hr. The 
mixture was allowed to cool and the solvent was evaporated to give a crude product (10 
^. This was dissolved in a sufiBdent amount of dichloromethane. Anhydrous 
potassium carbonate and active carbon were added and the mixture was stirred at 
ixjom temperature. The insoluble matter was filtered oflT and the solvent was evaporated 
to give the objective compound (7.59 ^ as a pale-yellow powder. 
*H-NMR(DMSO-dJ : 2.51(3H, s), 7.31(1H, d, J=8Hz), 7.82(1H. d, J=8H^ 
Mass(ESI) : m/e 212, 214 (M+H)* 
Preparation Emtnple lO-l 

3-(2,4-Dichlorobenzyl)-2-methyl-3H-inTida2o[4,5-b]Ryridine-5-caiboratrile and l-(2,4- 
dichloroben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine-5-carbonitrile 

In the same manner as in the following Preparation Example 14-2, two isomers, 3- 
(2,4KficWoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-cajt»nitrile(138m^ and 1- 
(2,4-dicWorobenzyi)-2-methyl-lH-imidazo[4,5-b]Ryridine-5<ajt>omtrile (67 mg) were 
respectively obtained as pale-brown crystals fix>m 2-methjd-lH-imidazo[4,5-b]p!yridine- 
5-carbonitrile (200 m^. 

3-(2,4-Dichlorobenzyl)-2-methyl-3H-imidazo[4,5-blRyridine-5Kart»nit^ 
»H-NMR(CDC3a) : 2.60(3H, s), 5.55(2H. s), 6.64(1H, d. J=8Hz), 7.14(1H, dd, J=8, 2Hz), 7.4S(1H, br 
s), 7.65(1H, d, J=8H;^, 8.09(1H, br d, J=8H^ 
MASS(ESI) : m/z 317(M+1), mp 180-182'C 

l-(2,4-Dichlorobenzyl)-2-methyi- lH-imidazol4,5-blRyridine-5-carbonitrile: 
^H-NMR(CDCy : 2.67(3H. br s), 5.42(2H, s), 6.46(1H, d, J=8Hz), 7.18(1H, d, J=8Hj^, 
7.49-7.60(3H,m) 
MASS(ESI) : m/z 317(M+1) 
Preparation Example 10-2 
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3-(2,4-Didiloroben2yl)-2-meth3d-3H-imidazo[4,5-b^ 

To a suspension of 3-(2,4KiicWorobenzyl)-2-methyl-3H-iinidazo[^ 
carbonitrile (1 13 mg) in ethanol (0,6 ml) was added a 30% aqueous sodium hydroxide 
solution (0.3 ml), and the mixture was refluxed under heating for 12 hr. After 12 hr, a 
30% aqueous sodium hydroxide solution (0.5 ml) was added and the mixture was 
refluxed xonder heating 3 hr. The reaction mixture was cooled, adjusted to pH 1 with 
6N hydrochloric add, stirred for 1 hr and adjusted to pH 4 with a saturated aqueous 
sodium hydrogencarbonate solution. The precipitated crystals were collected by 
filtration to give the objective compound ( 144 m^ as colorless crystals. 
^H-NMRpMSO-dJ : 2.51(3H, s), 5.60(2H, s), 6.60(1H, d, J=8Hz), 7.31(1H, hr d, J=8Hz), 7.76(1H, 
br s), 8.00(1H, d, J=8Hz), 8.12(1H, d, J=8H2) 
MASS(ESI) : m/z 334(M-1) 
mp>260t: 

Preparation Example 11-1 

2-Chlon)-4-phenylben2yl alcohol 

To a suspension of Uthium chloride (482 m^ in anhydrous 1,4-dioxane (12 ml) 
were added 4-'bromo-2-chlorobenzyi alcohol (1.05 ^, phenyl tnlDUtyl tin (1.74 ^ and 
tetralds(triphenylphosphine)palladium(0) (1 10 under a nitro^n atmosphere, and 
the mixture was refluxed under heating. After 5 hr, the reaction mixture was cooled 
and water was added. The mixture was extracted with ethyl acetate. The oiganic layer 
was washed with a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, and dried over anhydrous magnesium sulfate. The filtrate was 
concentrated, and the residue was subjected to flash silica ^ colunrn chromatography 
(silica gd, 50 ml, duent: hexane-ethyl acetate = 2-1). The eluate was washed with 
hexane to give the objective compound (220 m^ as coloriess crystals. 
^H-NMR(CDCa3) : 4.72(2H, s), 7.32-7.61(8H, m) 
mp69-70'C 

Pteparatioii Example 11-2 

2-Chlorc)-4-phenylbenzyl alcohol 

To a suspension of tetrakis(triphenylphosphine) palladium(0) (16 mg) in toluene (1 
ml) was added 4-bromo-2-chlorobenzyl alcohol ( 100 m^ at room tempeirature, and the 
mixture was stirred. Mer 10 min, to the reaction mixture were added a solution of 
phenylboric add (83 m^ in ethanol (0. 1 ml) and a 2M aqueous sodium carbonate 
solution (0.9 ml), and the mixture was refluxed under heating. After 1 hr, the reaction 
mixture was cooled, ethyl acetate was added, and the mixture was filtered through 
Celite. The oiganic layer was washed with saturated brine and dried over anhydrous 
magnesium sulfate. The filtrate was concentrated, and the residue was subjected to 
flash silica gd column chromatography (silica gd, 40 ml, duent: hexane-eth}^ acetate = 
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3-1) to give cnidc aystals. The crystals were washed with hexane to give the objective 
oomxx3und (76 as coloiiess crystals. 
*H-NMR(CDaa) : 4.72(2H, s), 7.32-7.61(8H, m) 
mp69-70fC 

Fkepaxation ExEonple 1 1-3 

2- Chloro- l-rhethanesulforT5daxymethyl-4-pheri3dberizerie 

In the same manner as in the following Preparation Example 14- 1 , the objective 
compound (422 m^ was obtained fix)m 2-chlon>-4-phenyIbenzyi alcohol (305 mg) as a 
colorless oil 

*H-NMR(CDCy : 3.05(3H, s). 5.39(2H, s), 734-7.60(7H, m), 7.66(1H, br ^ 
Preparation Eicamide 11-4 

3- (2-Chloro-4-phenylberizyl)-2-meth3d-3H-iiiiidazo[4,5-b]Ryridine-5-cait^ and 1- 
(2-chlorx>-4-phenyIbenzy^-2-methyl- 1 H-imidazo[4,5-b]pyridine-5-carbonitrile 

In the same manner as in the following Preparation Example 14-2, 3-(2-chloro-4- 
phenylbenzyl)-2-meth3d-3H-iinidazo[4,5-b]Ryridine-5-carbonitrile (163 m^ and l-(2- 
chlorx>4-phenylberizyl)-2-meth)d-lH-imidazoI4,5-b]pyridine-5-carborutrile (113 m^ 
were respective^ obtained as pale-yellow aystals and pale-yellow amorphous fiom 2- 
methyl-lH-imidazo[4,5-b]pyridine-5-carbonitrile (200 mg). 
3-{2-Chlon>4-phenylben2yl)-2-meth34-3H-imidazo[4,5-b]pyridine-5-carbonitrile: 
*H-NMR(CDCy : 2.62(3H, s). 5.64(2H, s), 6.74(1H, d, J=8Hz), 731-7.56(6H, m), 7.62-7.70(2H. 
m), 8. 10(1H, br d, J=8H2) 
MASS(ESI) : m/z 359(M+1), mp 202-205C 

l-(2-Chloix>4-phenylbenzyl)-2-methyi-lH-irmda2o[4,5-b]p>Tkiine-5-caibomtril^^ 
*H-NMR(CDaa) : 2.70(3H, br s). 5.52(2H, s), 6.60(1H. d, J=8H2), 7.31-7.60(8H, m), 7.70(1H, br d, 
J=lHz) 

MASS(ESI) : m/z 359(M+1) 
Preparation EKample 11-5 

3-(2-CWoio-4-phenylberizyl)-2-meth>d-3H-irnidazo[4,5-b]pyridine-5-carboxylic add 

In the same manner as in Preparation Example 10-2, the objective compound (168 
mg) was obtained from 3-(2-chloro-4-phenyiben2yl)-2-methyl-3H-imidazoI4,5- 
b]pyridine-5-carbonitrile (159 m^ as colorless aystals. 

*H-NMRpMSO-de) : 2.55(3H, s). 5.65(2H. s), 6.60(1H, d, J=8HzJ, 7.33-7.55(3H, m), 7.65(2H, br 
d, J=8Hz), 7.85(1H, d, J=lHz), 8.00(1H, d, J=8H^, 8.11(1H, d, J=8Hz) 
MASS(ESI) : m/z376(M-l) 
mp 238-243*0 
Preparation Eimmple 12-1 



57 



3.(l-BiTjmanaphthalen-2-3^methyl-2-methyl-3H-imidazol4,5-blpyri 
andl-(l-bromonaphthalen-2-yl)meth3^-2-metiQd-lH-imi^ 

carbonitrile 

In the same manner as in the foUowing Preparation Example 14-2, 3-(l- 
bromonaphthalen-2-yl)methyi-2-meth34-3H-imidazol4,5-b]pyricto^^ (139 
mg) and l-(l-bromo-n^hthalen-2-yl)methyl-2-methyl-lH-imidazo[4,5-b]Ryridm^ 
carbonitrile (96 mg) were respectively obtained as pale-brown crystals and pale-brown 
amorphous ftom 2-methyl-lH-imidazol4,5-blpyridine-5Karbomtrile (200 mg). 
3-(l-Bromonaphthalen-2-yl)metl^-2-methyl-3H-imida2oI4,5-blRyridine-5K2rbom 

^H-NMR(CDCIa) : 2.58(3H. s), 5J8S(2H, s). 6.70(1H, d, J=«Hz), 7.58(1H, br t, J=6Hz). 
7.62-7.71(3H, m), 7.81(1H, br d, J=8Hz), 8.10(1H. d. J=8H2), 8.39(1H, br d. J=8Hz) 
MASS(ES1) : m/z377(M+l) 
mp 215-218^ 

l-(l-Bromonaphthalen-2-yl)methyl-2-meti^-lH-imidazol4,5-b]pyridine-5<2r^ 
»H-NMR(CDCy : 2.70PH, s), 5.69(2H, s), 6.56(1H, d, J««H^. 7.49-7.74^^ 

J=8HzJ, 837(1H. d, J=8Hz) 
MASS(ESI) : m/z 377(M+1) 
npeparation EKampfe 12-2 

3-(l-Bromon£5)hthalen-2-yl)metlTyrl-2-methyi-3H-imidazol4,5-blRyridine-5-^^ 
add 

In the same manner as in Preparation Example 10-2, the objective compound (235 
m^ was obtained fix)m 3-(l-brx)monaphthalen-2-yl)meth34-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbomtrile (138 mg) as pale-yellow crystals. 

»H.NMRCDMSO-d«) : 2.40(3H. s). 5.80(2H, s). 6.51(1H, d, J=8Hz). 7.61(1H. br t, J=8HzJ. 7.75(1H. 
br t, J=8Hz), 7.84{1H. d, J=8H2^, 8.30(1H, d. J=8Hz) 
MASS(ESI) : m/z 394(M-1) 
inp>250?C 

Preparation Example 13-1 

2-Meth34-3-(4-phenylbenzyl)-3H-imidazol4,5-blpyridine-5-carix)nitiile and 2-methyl-l- 
(4-pheriylbenzyl)- lH-imidazo[4,5-b]Ryridine-5-carbQnitrile 

In the same manner as in the following Preparation Example 14-2, 2-methyl-3-(4- 
phenylben2yl)-3H-imidazol4,5-b]Ryridine-5-carhonitrile (140 m^ and 2-methyl-l-(4- 
pher9rlbenzyD-lH-imidazol4,5-b]Ryridine-5-carbonitrile (1 13 mg) were respectively 
obtained as pale-brtwn crystals and pale-yellow amorphous from 2-methyi-lH- 

iniidazo[4,5-b]Ryridine-5-carbonitrile (200 mg). 
2-Methyl-3-(4-phenylben2yl)-3H-irrddazo[4,5-b]i3yridine-5-carbonitrile: 

»H-NMR(CDCa3) : 2.65(3H, s). 5.52(2H, s). 7.22-7.59(9H. m), 7.65(1H. d. J=8H^. 8.05(1H. d, 

J=6H2^ 
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MASS(ES1) ; m/z325(M+l) 
mp225-226'C 

2-Methyl- l-(4-phenylben25i)- lH-imidazol4,5-blRyridine-5Kartxmitrfe^ 
>H-NMR(CDCy :2.72(3H, br ^, 5.41(2H, ^. 7.10(2H. d, J=«Hz), 7^-7.68(9H, m) 
MASSfESl) : m/z325(M+l) 
Reparation QBample 13-2 

2-Meth34-3-(4-phenylbenz5^-3H-irnidazoI4,5-blRyridm 

In the same manner as in Preparation Exanple 14-2, the objective compoimd (133 
mg) was obtained as colorless crystals from 2-meti^-3-(4-pha^Ibenzyl)-3H- 
imidazo[4,5-blpyridine-5-carbonitrile (135 mg). 

*H-NMRpMSO-cy : 2.58(3H. s), 5.61C2H, s), 7.30(2H, d, J-=«Hz), 7.35 (IH, d, J-^SHz). 
7.40-7.49(2H, m), 7.59-7.68(4H, m), 8.00(1H. d, J=8HzJ, 8.10(1R d, J=8Hz) 
MASS(ESI) ; m/z342(M-l) 
inp>250'C 

Preparation Bmmple 14-1 

4-Bromo-2-<iiloro- 1-methanesulfonyiqjgniiettiylbenzene 

To a solution of 4-bromo-2Hchloroben^l alcohol (3.56 g) and anhydrous 
triethylamine (3 ml) in anhydrous dichloromethane (36 nil) was dropwise added 
methanesulfonyl chloride (1.4 ml) under a nitrogpn atmosphere and ice-cooling. The 
reaction mixture was stirred for 1 hr, washed with water, a saturated aqueous sodium 
hydipgiencarbonate solution and saturated brine, and dried over anhydrous 
magnesium stdfete. The filtrate was concentrated to give the objective compound (4.77 
^ as alight brown solid. 

'H-NMR(CDCIa) : 3.03(3H, ^, 5.29(2H, s), 7J37(1H, d, J=8H2^. 7.47(1H, dd. J=^, IHz), 7.60(1H, d, 
J-lHz) 

MASS(ESI) : m/z 298(M-1) 
Preparation Eicaxnple 14-2 

3- (4-Bromo-2-cWorobenzyl)-2-methyl-3H-inridazo[4,5-blpyridine-5-<^^ and 1- 
(4-brtOTM)-2-chloroben234)-2-meth34-lH-imidazo[4,5-b]pyridine-5-carbQmtrile 

To a suspension of 2-methylimidazo[4,5-blpyridine-5-carbonitrile (200 mg) in N,N- 
dimethjtomamide (2 ml) was added sodium hydride (70% in mineral oil, 55 mg) under 
ice-cooling, and the mixture was stirred for 30 min. To this reaction mixture was added 

4- bromo-2-chloroben2yl methanesulfonate (450 mg), and the mixture was stirred for 2 
hr at nxsm temperature. The reaction mixture was poured into water and the product 
was extracted three times with ethyl acetate. The oi^anic layers were combined and 
washed successively with water and saturated brine, dried over anhydrous magnesium 
sulfete and the solvent was evaporated. The residue was subjected to sifica gd column 
chromatography (dichloromethane/ethyl acetate = 5/ 1) to give two isomers, 3-(4- 
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bromo-2-<ihloroben^l)-2-methyl-3H-iniidazo[4,5-b]p5^ (Rf 0.4, 233 

and l-(4-bromo-2-<Woroben25d)-2-methyl-lH-imidazo[4,5-bb^ 
(Rf 0. 1, 163 mg) as a white powder and a pale-yellow powder. 
3-(4-Bromo-2H±lorobenzy^-2-methyl-3H-imidazo[4,5-b]pyri 
»H-NMR(CDCaa) : 2.58(3H, s), 5.52(2H, sj, 6.55(1H, d, J=8Hz), 7.27(1H, dd, J=8 and 2Hz), 
7.61(1H, d, J=2Hz}, 7.64(1H, d, J-8Hz), 8.06(1H, d, J=8Hz} 
Mass(ESl) : m/e 339, 361 (M-H)' 

l-(4-Bromo-2-dilorobenzj^-2-methyl-lH-imidazo[4,5-b]pf^ 

*H-NMR(a3C3a) : 2.67(3H, s), 5.39(2H. s), 6.39(1H, d, J=«H2), 731(1H, dd, J=8 and 2Hz), 

7.53(2H, s), 7.65(1H, d, J-2Hs^ 

Mass(ESI) : m/e 359, 361 (M-H)- 

Preparation Emmplrt 14-3 

3-(4-Bn)mo-2-diloroben23^)-2-methyl-3H-imidazo[4,5-blpyridine-5<^ add 

To3-(4-bromo-2K±doroben2yi)-2-methyl-3H-irmdazo[4,5-blp^ 
(226 mg) was added 6N hydrochloric add (2.5 ml) and the mixture was refluxed under 
heating for 1.5 hr. The reaction mixture was cooled with ice and adjusted to pH 5 with 
a IN aqueous sodiiim hydroxide solution. The predpitate was collected by filtration. 
This was dried under reduced pressure to give the objective compound (226 mg) as a 
white powder. 

^H-NMRpMSO-dfi) : 2.51 (3H, s), 5.58(2H. s), 6.52(1H, d, J=8H^, 7.43 (IH, dd, J=8 and 2Hz), 
7.85(1H, d, J=2H:^, 8.00(1H, d, J=8H2^, 8.12(1H, d, J=«Hz) 
Mass(ESI) : m/e 378, 380 (M-H)' 
Frepaxation ESxample 15-1 

5-Bromo-3-(2-bn5mo-4K±aorobenzyi)-2-methjd-3H-irnidazo[4,5-b]pyridine and 5- 
bromo- l-(2-bromo-4-chloroben254)-2-methyl- lH-imidazoI4,5-b]pyridine 

In the same manner as in Preparation Example 14-2, 5-bromo-3-(2-bromo-4- 
chlorobenzyfl-2-methyi-3H-imida2o[4,5-b]Ryridine (2.30 g) and 5-bromo-l-(2-bromo-4- 
chlorobenzyq-2-meth3d-lH-imida2o[4,5-b]pyridine (1.32 ^ were obtained as white 
powders fi^m 5-bromo-2-methyl-lH-imidazo(4,5-b]pfyridine (2.12 gj. 
5-Bromo-3-(2-bromo-4-chlorobenzyl)-2-methyl-3H-imidazD[4,5-b]pyridine: 
*H-NMR(CDCla) : 2.51(3H, s). 5.49(2H, s). 6.48 (IH, d, J=8Hz), 7.16(1H, dd, J=8 and 2Hzj, 
7.43(1H, d, J=8H^, 7.65(1H, d, J=2H^, 7.89(1H, d, J=8Hzj 
Mass(ESI) : m/e 414, 416, 418 (1:2:1, M+H)* 

5-Bromo- l-(2-bromo-4-chloroben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine: 

*H-NMR(CDCla) : 2.62(3H, s), 5.34(2H, s), 6.37(1H, d, J=8Hz), 7.19(1H, dd, J=8 and 2Hz), 

7.29(2H, s), 7.68(1H, d, J=2Hz) 

MassCESI) : m/e 414, 416, 418 (1:2:1, M+H)* 

Preparation Eacample 15-2 
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3-(2-BroincH4KiWoroben234)-2-meth3^-3H-im^ 

In the same manner as in Preparation example 8-4, the otgective compound (268 
mg) was obtained as apale-ydlow powder from 5-bromo-3-(2-bromc>4-chlorobenzyl)-2- 
methyl-3H-imidazol4,5-blRyridine (2.07 g). 

»H-NMR(CDCy : 2.59(3H. s), 5.04(2H, s), 6.51(1H, d. J=8Hz), 7. 17(1H, dd, J-8 and 2H2), 
7.66(1H, d, J-8Hs^, 7.68(1H. d, J=2H^, 8.10(1H, d, J-8HzJ 
Mass(ESI) : m/e 361, 363 (M+H)* 
FreparatUm Bmnple 15-3 

3-(2-Bromo-4-chloroben234)-^2-methyl-3H-imidazo[4,5-b]pfyr^ 

In the same manner as in Preparation Exanqjle 14-3, the objective compoxmd (2 14 
was obtained as a pale-ydlow powder from 3-(2-bromo-4-chloroben2g^-2-methyi- 

3H-imidazo[4,5-blRyridine-5-carbonitrile (253 mg). 

'H-NMRpMSO-dJ : 2.54(3H. s), 5.56(2H. s), 6.55(1H. d, J=8H:^, 7.34(1H, dd, J-8 and 2H2j, 

7.90(1H, d. J-2Hz), 8.04(1H, d, J=8H^, 8.18(iH, d, J=8Hz) 

Mass(ESI) : m/e 378, 380 (M-H)' 

Preparation Bmnple 16-1 

Methyl 2-methylindolizine-6-carboxjtet!e 

Metlyl 6-methyl-3-pyridinecaitiajcylate (9.83 g) and bromoacetone (1 1.8 g) were 
mixed in acetone (98 ml) and the mixture was reQuxed under heating for 20 hr. The 
solvent was evaporated undo- reduced pressure and the residue was dissolved in 
methanol (98 ml). Sodium l^^iipgencarbonate (16.4 g) was added and the mixture was 
refluxed under heating for 24 hr. The reaction mixture was concentrated imder 
reduced pressure, water was added and the precipitate was collected by filtration. This 
was reaystallized fix>m hexane-ethyl acetate to give the objective conqwund (5.94 g) as 
a ]pale-yeIlow solid. 

*H-NMR(CDCy : 231(3H, ^, 3.89(3H. s). 6.29(1H, ^, 7.06-7.29(3H, m). 8.63(1H. s) 
Mass(ESI) : m/e 190(M+H)* 
Pteparation EbEample 16-2 

Methyl 3-(2,4-dichlon)benzqyl)-2-methjtodolizine-6K2it)03Q^^^ 

To a suspension of anhydrous aluminium chloride (3. 18 g) in dichloromethane (19 
ml) was added 2,4-dichloroben2Dyi chloride (2.93 ^ under ice-cooling, and the mixture 
was stined for 10 min. To this solution was added methyl 2-methylindolizine-6- 
carbojQtete (1.89 ^ and the mixture was stirred for 4 hr at room temperature. The 
reaction mixture was slowly poured into ice water and the resulting product was 
extracted with etl^ acetate. The oiiganic 1^^ was washed sucoessivefy with water, a 
saturated aqueous sodium hydrogencarbonate solution and saturated brine, and dried 
over anhydrous magnesium sulfete. The solvent was evaporated and the residue was 
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purified by sflica gd column chromatography (hexane/ethyl acetate = 5/ 1) to ©ve the 
objective compound (2.39 ^ as a pale-ydlow solid: 

»H-NMR(CDCy : 1.85(3H, s), 3.95(3H, s), 639(1H, s). 7.25(1H, s), 7.29(1H. d, J=SHz). 737(1H. d, 
J=«Hz), 7.41-7.52(2H, m), 7.76(1H, d, J=8H2) 
h4ass(ESI) : m/e 362(M-H)' 
Preparation Example 16-3 

Metl5d3-(2,4-dicWorobenzyl)-2-methylindolizine-6-caiix]xs^^ 

To a solution of methyl 3-(2,4^chlorobenzoiyi)-2-methyiindolizine-6<arba3Qdate 
(2.34 ^ in tetrahydrofuran (47 ml) was dropwise added a borane-dimethylsulfidc 
complex (10.0 M, 6.5 ml) imder ice-coding. The mixture was stinned for 4 hr at room 
temperature. To this reaction mixture was carefully added dropwise IN hydrochloric 
add (6.5 ml) under ice-copling, and the mixture was stirred for 30 min at room 
temperature. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and the resulting product was extracted three times with 
ethyl acetate. The oi^anic layers were combined, waidied with saturated brine and 
dried over magnesiimi sulfete. The solvent was evirated and the residue was 
purified by silica gd column diromatography (hexane/ethyi acetate = 5/ 1) to give the 
objective compoimd (490.4 m^ as a pale-yellow solid. 

»H-NMR(C3Xa^ : 2.27(3H, s), 3.83(3H, s), 4.28(2H, s), 6.42(1H, d, J=8Hz), 7.01(1H. dd, J=8 and 
2H^, 7.13(1H, d, J=8H^, 7.24{1H, s), 730(1H, d, J=8Hz). 7.4*(1H, d. J=2Hzi, 8.29(1H, s) 
Mass(ESI) : m/e 348 (M+H)* 
Preparation Example ISA 

3-(2,4-Didilorobenzyfl-2-methyiindoliane-6-carbQjgrlic add 

In the same manner as in Preparation Example 4-7, the otgective compound (487 
m^ was obtained as aydlow powder fixjm methjd 3-(2,4-didiloroben^l)-2- 
methylindolizine-6-carbaxylate (460 m^. 

»H-NMRpMSO-d«) : 2.24(3H, s), 4.38(2H. s). 6.46(1H. s), 6.58(1H, d, J=8HzJ, 7.03(1H, d, J=8H^, 
7.27(1H, dd, J=8 and 3H^. 7.40(1H, d. J=8Hz^, 7.67(1H, d. J=3HzJ, 8.33(1H, s) 
Preparation ERample 17-1 

Ethyl 3-(2,4-didilorobenzyl)-2-ethyl-7-methyi-3H-imidazol4,5-blRyridine-5-carl^^ 

In the same manner as in Preparation Example 14-2, the objective compound (210 
mg) was obtained fiom ethyl 2-eth3d-7-methyl-3H-imidazoI4,5-b]pyridine-5-caibaxylate 

(300 mg). 

*H-NMR(CDCl3) : 1.36(3H, t, J=7Hz), 1.42(3H, t, J=7Hz), 2.73(3H, s), 2.79(2H, q, J=7Hz), 
4.45(2H, q, J=7Hz), 5.61(2H, s), 6.55(1H, d, J=8Hz), 7.07(1H, dd, J=8, IHz), 7.45(1H. d. J=lHz), 
7.95(1H, s) 

Mass(ESI) : m/e 394(M+1) 
mp : 143-144*0 
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preparation E^xample 17-2 

3-(2,4-Dichlorobenzyl)-2-ethyl-7-methj4-3H-^ 

In the same manner as in Pneparation Ebcample 4-7, the objective compound (181 
mg) was obtained from ethyl 3-(2,4Klichloroben2yl)-2-ethyl-7-methyl-3H-iniidazo[4,5- 
b]pyridine-5-carba?Q^late (200 mg). 

^H-NMR(CDaa) : 1.40(3H, t, J=7Hz), 2.76(3H, s), 2.87(2H, q, J=7Hz), 5.53(2H, s), 6.49(1H, d, 
J^Hz), 7.11(1H, br d, J-SHz), 7.49(1H, br s), 8.05(1H, s) 
Mass(ESI) : m/e 362(M-1) 
mp: 214-216^ 
Preparation Example 18-1 

Ethyl 2-ethyl-7-meth3d-3-(4-phenylben2yl)-3H-imidazo(4,5-b]pyridm 

In the same manner as in Preparation Elxample 14-2, the objective compound (294 
mg) ^yas obtained from ethyl 2-ethyl-7-methyl"3H-imidazo[4,5-b]pyridine-5Karba?cyla^ 
(292 mg). 

^H-NMR(CDCy : 1.36(3H, t, J=7H2), 1.45(3H, t, J=7Hz), 2.73(3H, s), 2.78(2H, q, J=7Hz), 4.48(2H, 
q, J=7Hz), 5.61(2H, s), 7.19-7.29(2H, m), 7.30-7.45(3H, m), 7.49-7.57(4H, m), 7.95(1H, s) 
Mass(ESI) : m/e 400(M+1) 
mp : 153-154t: 
preparation E^xample 18-2 

2-Ethyl-7-meth3d-3-(4-phen3dbenzyl)-3H-imidazo[4,5-b]pyridine-5K^^ add 

In the same manner as in Preparation Example 4-7, the objective compoimd (249 
m^ was obtained from ethyl 2-ethyl-7-methyl-3-(4-phenylben2yl)-3H-imidazo[4,5- 
b]Ryridine-S<:arba>Q^late (287 mg). 

^H-NMRpMSO-dJ : 1.28(3H, t, J=7Hz), 2.63(3H, s), 2.90(2H, J=7Hz), 5.61(2H, s), 7.24(2H, d, 
J=8Hz), 7.30-7.48{3H, m), 7.59-7.68(4H, m), 7.78(1H, s) 
Mass(ESI) : m/e 370(M-1) 
mp 171-174t: 
Preparation E^Kample 19-1 

Methjd 3-(4-bnDmo-2K±don)ben2q>4)-2-methylbenzo[b]thiophene-5<ait^^ 

In the same manner as in Pneparation Example 1-1, the objective compound (297 
m^ was obtained as pale-green crystals from methyl 2-methylbenzo[b]-thiophene-5- 
carboxyiate (191 mg). 

'H-NMR(CDa3) : 2.43{3H, s), 3.92(3H, s), 7.38(1H, d, J=8H2), 7.56(1H, d, J=8H^, 7.65(1H, s), 
7.80(1H, d, J=8Hz), 8.00(1H, d, J=8H2j, 8.49(1H, s) 
Preparation Bsample 19-2 

Methyl 3-(4-bromo-2-chloroben2y])-2-methyibenzo[b]thiophene-5-carba^ 
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In tiie same manner as in Preparation Example 1-2, the objective compound (271 
m^ was obtained as white crystals fix)m methyl 3-(4-bromo-2-chlorobenzayl)-2- 
methylbenzo[b]thiophene-5-carboxylate (280 mg). 

»H-NMR(CDaa) : 2.47(3H. s). 3.90(3H. s), 4.20(2H, s), 6.55(1H, d, J=8Hz), 7.14(1H. dd. J=2, 8HzJ, 
7.58(1H, d, J=3H^, 7.83(1H, d, J=8Hz), 7.93(1H, d, J=8Hz), & 13(1H, s) 
Preparation E mm pl e 19-3 

3-(4-Bromo-2-chloroben^)-2-methylbehzo[b]tMophene-5-caibQxyUcad^ 

In the same manner as in Preparation Example 4-7, the objective compoimd (237 
m^ was obtained as white crystals fixjm methyl 3-(4-bromo-2-chlorobenzyl)-2- 
methylben2o[b]thiophene-5-carlxiKylate (255 mg). 

>H-NMR(DMSO-dd : 2.52(3H, s), 4.22(2H, s), 6.72(1H. d, J=8H4. 739(1H, dd, J=2, SH^, 
7.77(1H, s), 7.82(1H, d, J=8Hz). 8.01(1H, s), 8.03(1H, d, J=«H^ 
Preparation Esample 20-1 

Methyl 3-(2,4-dic±loro-5-fluoroberizoyl)-2-methyIben2»[b]thiophene-5-carbaj^ 

In the same manner as in Preparation Ebcample 16-2, the objective compoimd (341 
m^ was obtained as pale-green crystals fix)m methjd 2-methylbenzo[b]-thiophene-5- 
carboxyimethylate (200 mg). 

»H-NMR(CDCy : 2.47(3H, s), 3.92(3H, s), 7.32(1H, d, J=8H^, 7.56(1H, d, J=4Hz^, 7.82(1H, d, 
J=8Hz), 8.03(1H, d, J=8Hz), 8.51(1H, 
Preparation Ebcample 20-2 

Mrthyl 3-(2,4-dichlon>-5-fluoroben2yl)-2-methylbenzo[b]thiophene-5-carix»cyiate 

In the same manner as in Preparation Ebcample 1-2, the objective compound (307 
mg) was obtained as white crystals fixjm meth)^ 3-(2 ,4-dichlon>5-fluoroben2ioyi)-2- 
methylbenzo[b]thiophene-5-carboxyiate (3 18 m^. 

»H-NMR{CDaa) : 2.48(3H, s), 3.91(3H, s), 4.19(2H, s), 6.43(1H, d, J=8Hz), 7.50(1H, dd, J=2, THzJ, 
7.84(1H, d, J=8Hz), 7.96(1H, dd, J=2, 8H^, 8.10(1H, s) 
Preparation Example 20-3 

3-(2,4-Dichloro-5-fluoroberLzyl)-2-methylbenzo[b]thiophene-5-caibQjQ4icadd 

In the same manner as in Preparation Example 4-7, the objective compound (241 
m^ was obtained as white crystals from methyl 3-(2 ,4-dichloro-5-fluoroben2yfl-2- 
methylbenzo[b]thiophene-5-carbo3grlate (290 m^. 

»H-NMRpMSO-cy : 2.52(3H, s), 4.27(2H. s), 6.78(1H, d, J=9Hz), 7.84(1H, d, J=8Hz), 7.89(1H, d, 
J=7Hz), 8.03(1H, d, J=7Hz), 8.04(1H, s) 
Preparation EKample 21-1 

Methyl 3-((3-chlorobenzo[blthiophen-2-yl)carbonyl)-2-meth34benzo[b]thiophene-5- 
carbQjgdate 
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In the same manner as in Preparation Example 16-2, the objective compound (389 
mg) was obtabed as pale-yellow crystals from methyl 2-methylbenzo-[blthiophene-5- 
carbojcylate (200 m^. 

»H-NMR(CDCIa) : 2.56(3H, s), 3.87(3H. s), 7.48-7.63(2H, m). 7^-8.05(4H. m). 8.37(1H, s) 
Preparation BKample 21-2 

Methjd3-((3-chlorobenzotblthiophen-2-yl)hydn»Qniieth^^^ 
5-carbcB^ate 

In the same manner as in the following Preparation Example 35-5, the objective 
compound (297 mg) was obtained as white crystals from methyl 3-((3-chlorobenzo- 
[blthiqphen-2-yl)carbonid)-2-methyIben2o[blthiophene-5-caibo3Qrlate (380 mg). 
»H-NMR(CDCaa) : 2.70(3H. s), 3.91(3H. s). 6.72(1H, s). 7.32-7.43P2H, m). 7.72-7.77(3H. m), 
7.90(1H, d, J=8Hz), &84(1H, s) 
Preparation Bnample 21-3 

MetlQd3-((3KWoroben2o[bl1hiophen-2-yl)methyl)-2-Tnetl^benzoIblt^^ 
carbcsQiatB 

In the same manner as in the following Preparation Example 35-6, the objective 
compound (266 mg) was obtained as white crystals from methyl 3-((3-chlorobenza- 
[blthiophen-2-yi)hydrojQTOethyl)-2-methylbenzo[b]thiophene-5K2^^ (280 mg). 
*H-NMR(aXaa) : 2.61(3H, s). 3.92(3H. s), 2.47(2H, s), 7.30(1H. d, J=8H2). 7.41(1H, t, J=8H^, 
7.60(1H. d, J=7H^. 7.78-7.82(2H. m), 7.94(1H, dd, J=2, 8Hz), 8.41(1H, s) 
Preparation Example 21-4 

3-((3-Qdorx)benzo[blthiophen-2-yl)methyl)-2-methylbenzo[blthiophene-5K3ib^ 

In the same manner as in Preparation Example 4-7, the objective compound (243 
mg) was obtained as white crystals from methyl 3-((3-chlorobenzo[b]thiophen-2- 
yl)methyl)-2-methylbenzo[blthiophene-5-carboxylate (250 mg). 

*H-NMRpMSO-dd : 2.64(3H. s). 4.57(2H, s), 7.39(1H, t, J=8Hz). 7.49(1H. t, J=8H^, 7.76(1H. d, 
J=7Hz). 7.84{1H, d, J=7Hz), 7.87(1H. d, J=7Hz), 8.02(1H, d. J=8H2), 8.30(1H. s) 
Preparation Example 22-1 

Methyl 3-(l-brtjmonaphthalen-2-yl)carbonyl-2-methylbenzo[b]thiophene-5-caibQJQdate 
In the same manner as in Preparation Example 16-2, the objective compound (358 
mg) was obtained as pale-green crystals from methyl 2-methylbenzD-[blthiophene-5- 
carbCTQ^te (200 mg). 

*H-NMR(CDCl3) : 2.30(3H, s). 3.83(3H, s), 7.48(1H, d. J=8Hz), 7.62-7.72(2H, m), 7.80(1H. d. 
J=8Hz), 7.90-8.03(3H, m). 8.38(1H, d, J=8Hz), 8.73(1H, s) 
Preparation Example 22-2 

Methyl 3-(l-bromonaphthalen-2-yl)methyi-2-methyibenzo[blthiophene-5-carba3Qdate 
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In the same manner as in Preparation Example 1-2, the objective compoxind (33 1 
mg) was obtained as vAate aystals fixim methyl 3-(l-bromonaphtho-2-yi)-2- 
meth3ibenzo[b]thiophene-5-carbQxylate (342 m^. 

»H-NMR(CDCy : 2.49(3H, s), 3.85(3H. ^. 4.52(2H. s), 6.84{1H, d. J=8Hz), 7.48(1H, t, J=8Hz), 
7.55-7.63(2H, m), 7.74(1H, d, J=8Hz), 7.83(1H. d. J=8Hz), 7.93(1H, d, J=8H2), 8.23(1H, ^, 
839(lH,d,J=8Hz) 
Fkeparation BKampfe 22-3 

3-(l-bromonaphthalen-2-3d)metlqd-2-methyIbenzo[blthiophene-5-<aib^ 

In the same manner as in Preparation Example 4-7, the objective compoimd (284 
mg) was obtained as white aystals fiom methyl 3-(l-braraonaphthalen-2-34)methji-2- 
methylben2o[blthiophene-5-carbajQrlate (315 mg). 

»H-NMRpMSO-dJ : 2.57(3H. s), 4.53(2H, s), 6.94(1H, d, J=8Hz), 7.57(1H, t, J=7Hz^, 7.70(1H, t. 
J=7Hz). 7.78(1H, d, J=8H^, 7^(1H, d, J=8H^, 7.90(1H, d, J=8H^, 8.03(1H. d, J=8H^, 8.08(1H. 
s),&30(lH,d,J=8H^ 
Preparation BiiBmple 23-1 

4,5-Dibromo-2-methyi-l-(2-(trimethylsifyl)ethojQniiethyl)imidazol 

4,5-Dibromo-2-metiryrlimidazol (4.91 ^ was dissolved in N,N-dimettiyl-farmamide 
(50 ml) and 60% sodium hydride (90 1 m^ v/as gradually added imder ice-cooling. The 
mixture was stirred for 1 hr at room temperature, and 2-(trimethylsilyl)ethQjQmiethyl 
chloride (3.75 ^ was gradually added dropwise under ice-cooling and the mixture was 
stirred at nx>m temperature overnight The solvent was ev^xjrated under reduced 
pressure and ethyl acetate was added to the residue. The residue was washed with a 
saturated aqueous sodium hydrogencarbonate solution, and then with brine. The 
oi^anic layer was dried over anhydrous magnesium sulfeite and evaporated under 
reduced pressure to remove the solvent The residue was purified by siHca gd colunm 
chromatography (hexane/ethyi acetate = 3/ 1) to give the objective compound (7.6 g) as 
a coloriess oil 

*H-NMR(CDa3) : 0.00(9H, s). 0.92(2H. t, J=8H^. 2.47(3H, s), 3.55(2H, t, J-8Hz). 5.24(2H. s) 
Frepatation Example 23-2 

4-Bromo-2-methyl- l-(2-(trimethylsifyl)ethoxymethyl)imidazol-5-carbcKaldehyde 

4,5-Dibromo-2-methyl-l-(2-(timethylsilyl)etho3^ethyl)imidazol (29.2 g) was 
dissolved in tetiahydrofurane (250 ml) and a 1.63N n-bulyl Kthium/hexane solution 
(58. 1 ml) was dropwise added over 20 min at -55*C to -60'C The mixture was stirred 
at -60'C for 30 min and N,N-dimethylformamide (58 ^ was dropwise added at -55t: to 
-60*0, and the mixture was stirred at room temperature for 1 hr. Saturated brine was 
added and the mixture was exhacted with ethyl acetate. The oig9mc layer was dried 
over anhydrous sodium svilfate and tiie solvent was evaporated under reduced 
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pressure. The residue was piirified by silica gd column chromatpgraphy (hexane/ ethyl 
acetate=3 / 1) to give the objective compound ( 18.5 g) as a pale-yellow oiL 
*H-NMR(CDCaa) : 0.00(9H, s), 0.91(2H. t, J=6Hz), 2.52(3H, ^, 3.58(2H, t, J=8Hz), 5.70(2H. s), 
9.71(lH,s) 

Preparation Ebsample 23-3 

Ethyl 2-methyl-l-(2-(triniethylsilyl)ethajQTOethyi)- lH-thieno[2,3-dliniidazol-5- 
carbcoQiate 

2. 68 M Sodium ethylate was dissolved in ethand (50 ml) and a solution (25 ml) of 
ethyl thiogtycolate in ethanol was added. Thereto was added a solution (150 ml) of 4- 
bromo-2-metlQ4-l-K2-(ti±nethylsilyl)eth03Qmiethjd)imidazol-5K^ (3.16 ^ in 

ethanol and the mijcture was stirred at 80"^ for 2 hr. The solvent was evaporated 
imder reduced pressure and water was added. The mixture was extracted twice with 
ethjd acetate. The oiganic layer was washed with brine and dried over amhydrous 
magnesium sulfete, and the solvent was ev^xMated under reduced pressure. The 
residue was obtained by silica gel column chromatography (hexane/eth}^ aoetate=9/ 1). 
Hexane was added to the purified pnxiuct and aystals were collected by filtration to 
give the otgective compound (765 m^ as pale-brown crystals. 

»H-NMR(CDCa3) : 0.00(9H. s). 0.94(2H, t, 8Hz), 1.43(3H, t, 8Hz), 2.15(3H. s), 3.56(2H, t, 8Hz), 
4.40f2H, q, SHz), 5.42(2H, s), 7.64<1H, ^ 
IVeparation ExBrnple 234 

Ethyl 2-methylthieno[2,3-d]imidazol-5-carba3Qrlale 

Ethyl 2-methyi- l-(2-(trimethylsilyl)ethoxymethyi)- lH-thieno[2,3-dlimidazol-5- 
carboxyiate (745 mg) was dissolved in ethanol (10ml) and 6N hydrochloric add (10 ml) 
was added, which was followed by reflux under heating for 1 hr. A saturated aqueous 
sodium hydrogencartxjnate solution was added under ice-cooling until the solution 
became weak alkaline, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with a saturated aqueous sodium hydrogencarbonate solution and 
brine, and dried over anhydrous sodium sulfate. The solvent was evaporated imder 
reduced pressure to give the objective compound (370 mg ) as white crystals. 
*H-NMR(CDCy : 1.39(3H, t, 7Hz), 2.56(3H, s), 4.36(2H, q, 7H^, 7.62(1H, s) 
Preparation Emm pie 23-5 

Ethjd l-(2,4-dichloiDbenzy])-2-methyl-lH-thieno[2,3-dlimidazol-5-caihaxylate and ethyl 
3-(2,4-<fichloroben2yl)-2-methyi-3H-thieno[2,3-d]iimdazol-5-carbaj^e 

In the same manner as in Preparation Example 14-2, ethjd l-(2,4-dichloroben2yl)- 
2-methyl-lH-thieno[2,3-d]imidazol-5-carbcKylate (340 m^ and ethyl 3-(2,4- 
dicWoit)benzyl)-2-methyl-3H-thienoI2,3-d]imidazDl-5-carbo3cylate (168 mg) were 
obtained both as white aystals bom ethyl 2-meth3dthieno[2,3]imidazol-5-carbQxylate 
(350 m^. The structures of the both were determined by NOE. 
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Ethyl l.(2,4-dichloroben2yl)-2-methyl-lH-thienol2^^^ 

»H-NMR(CDC3a) : 1.36(3H. t, 7H2). 2.54pH. ^, 4.32(2H, q, 8H2), 5.29PH. ^, 6.62(1H. d, 8H2), 7. 17(1H, 

dd, 2, 8H2), 738(1H. s), 7.47(1H, d, 2H2^ 

Ethyl 3-(2,4-<iichtorobenzyl)-2-metl:Qd-3H-thi^ 

»H-NMR(CDCla) : 1.36(3H. t. 8Hz). 2.60pH, sj, 4.32(2H, q, 8H^, 5.23(2H, ^. 6.97(1H, d. 8H^, 7.29(1H, 
dd, 2, 8H^, 7.47(1H. d, 2HzJ, 7.80(1H, d, 2H^ 
FKpazBtion Eananide 23^ 

l-(2,4-IMchlorobenzyl)-2-meth3d-lH-thienoI23-<ilinud^ 

In the same manner as in Preparation Example 4-7, the objective compound (151 
mg) was obtained as white crystals from ethyl l-(2,4-dichlorobenzji)-2-methyi-lH- 
thieno[2,3-d]imidazol-5-caibo3cylate (170 mg) was obtained. 

»H-NMRPMSO<g : 2.48(3H, s), 5.48(2H. s), 6.97(1H, d, 8Hz), 7.44(1H, dd. 2, SH;^, 7.50(1H, ^. 

7.73(lH,d,2H^ 
Preparation Example 23-7 

3-(2,4-IMdilorobenzyl)-2-methyl-3H-thieno[23-dlimidazol-5-carba5Q^ arid 

In the same manner as in Preparation Example 4-7, the objective compound (1 12 
mg) was obtained as white crystals from ethyl 3-(2,4-dichlorobenzyl)-2-methyl-3H- 
thieno[2,3-dlimidazol-5-caibcoQrlate (130 mg). 

»H-NMRpMSO-dJ : 2.57(3H, s), 5.40(2H, s), 7.50(1H, d, 8H2), 7.56(1H. dd, 2, 8Hz), 7.65(1H, s), 

7.77(lH,d,2HzJ 

n«paratioii Example 24-1 

Eithyl 6-amino-5-nitronicotinat)e 

In the same manner as in Preparation Example 4-5, the objective compound (9.2 g) 

was obtained as yellow crystals from 6-amino5-nitromcotinic add (18.2 ^. 

*H-NMR(CDCy : 1.41(3H, t, J=7HzJ, 4.40(2H, q, J=7H2), 8.95(1H. d, J=2H2). 9.01(1H, s). 

MASS(ESI) : m/z 210(M-1) 

Preparation Example 24-2 
Ethyl 5,6-diaminonicotinate 

To a suspension of ethyl 6-amino-5-nitro-5-mcotinate (500 mg) and ammonium 
chloride (50 m^ in water (0.5 ml) and ethanol (4.5 ml) was added reduced iron (496 mg) 
at sac and the mixture was refluxed under heating. Three hours later, reduced iron 
(200 mg) was added and the mixture was refluxed under heating for 3 hr. The reaction 
mixture was cooled, ffltei«i throu^ CeUte and washed with chloroform. The filtrate 
was washed with water and the organic layer was dried over anhydrous magnesium 
sulfete, filtrated and cancentiated. The residue was crystallized from isopropyl ether to 
give the objective compound (307 mg) as red-brown crystals. 

^H-NMR(CaDaa) : 1.38(3H. t, J=7Hz). 3.30(2H, br s), 4.32(2H, q, J=7Hz^, 4.70(2H. br ^, 7.49(1H, 
d, J=lHz), 8.37(1H, d, J=lHz) 
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MASS(ESI) : m/z 182(M+1) 
Preparation Example 24-3 

Ethyl 6-amino-5-(l-aza-2-(2,4-<Hchlorophenyl)viny 

A mixture of ethyl 5,6-diaminonicotinate (3. 17^, benzaldehyde (4 and molecular 
sieves4A (15g)intetrahydrofurane(60ml) was The 
reaction mixture was filtrated and the residue was concentrated and crystallized &om 
ethyl acetate to give the objective compound (2.89 ^ as yellow crystals. 
^H-NMRlCDCy : 1.38(3H, t, J=7Hz), 3.30(2H, br s), 4.32(2H, q, J=7H2), 4.70(2H, br s), 7.49(1H, 
d, J=lHz), 8.37(1H, d, J=lHz) 
MASS(ESI) : m/z 182(M+1) 
Preparation Example 24-4 

Ethyl 6-amino-5-(2,4Kiichlorobenzylainino)niootinate 

To a suspension of ethyl 6-amino-5-{l-aza-2-(2,4Kiichloropheny^vinyl)nicotinate 
(2.88 ^ in ethanol (30 ml) was added sodium borohydride (644 mg) at room 
temperature, and the mixture was stirred. Three hours later, water was added to the 
reaction niixture and the mixture was extracted with dilorofo^ The organic layer was 
washed with water, dried over anhydrous magnesium sulfate and filtrated. The filtrate 
was concentrated and the residue was aystallized fiiom ethyl acetate to give the 
objective compound (1.68 g) as yellow crystals. The mother liquor was concentrated 
and crystallized fipm isopropyl ether to give the objective compound (594 m^ as yellow 
crystals. 

*H-NMR(CDCaa) : 1.37(3H, t, J=7Hz), 3.49(1H, br t, J=6Hz^, 4.32(2H, q, J=7Hz), 4.40(2H, d, 
J=6Hz), 4.69(2H, br s), 7.22(1H, d, J=8H;^, 7.31(1H, d, J=8Hz), 7.39(1H, br s), 7.45(1H, d, J=lHz), 
8.35(1H, d, J=lHz) 
MASS(ESI) : m/z 340(M+1) 
Preparation Eifmmple 24-5 

Ethyl l-(2,4-dichlorobenzyl)-2-methyl-lH-irrddazo[4,5-b]pyridine-^^ 

A suspension of ethjd 6-aniino5-(2,4Kiichlon)beri2ylamino)mcotinate (300 m^ and 
acetic add (132 mg) in polyphosphoric add (6 ^ was heated to. 100*C Two hours later, 
the reaction mixture was cooled and ice (5 g) was added. The mixture was neutralized 
with a saturated aqueous sodium hydrogencarbonate and extracted with 
dichloix)methane. The organic layer was washed with water, dried over anhydrous 
sulfete and filtrated. The filtrate was concentrated and the residue was crystallized from 
isopropyl ether to give the objective compound (288 mg) as pale-brown crystals. 
^H.NMR(CDCy : 1.40(3H, t, J=7Hz), 2.64(3H, s), 4.41(2H, q, J=7Hz), 5.41(2H, s), 6.39(1H, d, 
J-8HZ), 7.1 1(1H, dd, J=8, 2Hz), 7.50(lH,s), 8.12(1H, hr s), 9.20(1H, d, J-2Hz) 
MASS(ESI) : m/z364(M+l) 
Preparation Example 24-6 
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«• ^ 

l-(2,4-Dichloroben^l)-2-meth34- lH-imidazoI4,5-b]p[yridin add 

In the same manner as in Prq)aration Example 4-7, the objec±ive c»mpound (309 
m^ was obtained as pale-brown caystals from ethyl l-(2,4-dichlOToben:g^-2-meth5d- 
lH-imidazo[4,5-blRyridine-6-carba?Qdate (337 m^. 

»H-NMRpMSO-dJ : 2.57(3H, ^, &68(2H, s), 6.68(1H, d, J=8Hz5. 734<1H, dd, J=8, 2H^, 
7.74(lH,d, J=2H^, 835(1H, d, J=2H^, a91(lH, s) 
MASS(ES1) : in/z334(M-l) 
Preparation E^iBmple 25-1 

Ethjd-2-cWoro-3-Ryridj^ carbamate 

To a mixture of 3-amino-2-chloroRyridine (10 ^ in a IN aqueous sodium hydroxide 
solution (156 ml) and 1,4-dioxane (100 m^ was drppwise added ethyl chlorocarbonate 
(9 ml) at 10-20°C xmder ice-cooling. The mixture was stirred at room temperature for 
10 minutes. Two hours later, ethyl chlorocarbonate (4 ml) was added. At 4, 5 and 6 
hours later, ethyl chlorocarbonate (4 ml) and an aqueous sodium hydroxide soluticm 
(40 ml) were added at each time. After standing the mixture overnight, water was 
added to the reaction mixture and the mixture was extracted with ethyl acetate. The 
oiganic ]£c/er was washed with water and saturated brine, and dried over anhydrous 
magnesium sulfate. The extract was concentrated and the residue was subjected to 
flash alica gd chromatography (silica gd 400 ml, duent hexane-ethyl acetate=5- 1) to 
give the objective compound (14.8 ^ as a colorless solid. 

'H-NMR(CDCa3 ) : 1.34(3H, t, J=7Hz). 4.28(2H, q, J=7Hz), 7.11(1H, br s^, 7.25(1H, dd, J=«, 5Hz), 

8.08(1H, d, J=5Hz), 8.50(1H, d, J-8HzJ 

MASS(ESI) : m/z 199(M-1) 

Preparation Enample 25-2 

Ethyl-2-(l-pnDpyn- l-yi)-3-Ryridyl carbaniate 

To a suspension of Kthiimi chloride (7 g) in 1,4-dioxane (135 ml) were added ethyl- 

2-chloro-3-Ryridylcarbamate (13.5 g), tributj4 (l-propyn-l-yl)tin (22 ^ and 

tetiakis(triphenylphosphine)palladi\mi(0) (1.56 g), and the mixture was refluxed with 

heating. After 1 .5 hr, the reaction mixture was cooled and water was added, which was 
followed by extraction with ethyl acetate. The org9nic layer was vwashed with a 
saturated aqueous solution of sodium hydrc^encarbOTiate and saturated brine, and 
dried over anhydrous magnesium sullate. Tlie extract was concentrated and the 
residue was subjected to flash siUca gd chromatography (silica gd 400 ml, duent 
hexane-ethyl acetate=2-l) to give the objective compound (10.9 g) as apale-ydlow solid. 
'H-NMR(CDCl3 ) : 1.36(3H, t, J=7Hz), 2.19(3H, s), 4.25(2H, q, J=7Hz), 7.20(1H, dd, J=^, 5H^, 
7.33(1H, br s), 8.20{1H, d, J=5H2), 8.45(1H, br d, J=8Hz) 
MASS(ESI) : m/z 205(M+1) 
mp90-91"C 
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Preparation EKampie 25-3 

2- MelJijdpyrrolo[3 ;2-b]pyridine 

To a solution of ethyl-2-(l-prDpyn- l-yl)-3-pyridyl carbamate (10,9 ^ in ethanol was 
added a 2 1% solution (50 ml) of sodium ethylate in ethanol, and the mixture was 
refluxed under heating. After 1.5 hr, the reaction mixture was cooled and water was 
added, which was followed by three times of extraction with dichloromethane. The 
oiganic layer was dried over anhydrous magnesixom sulfete, and filtrated. The filtrate 
was concentrated and the residue was crystallized from ethyl acetate to give the 
objective compound (6.5 ^ as pale-brown crystals. 

'H-NMR(CDCl3) : 2.41(3H, s), 6.23(1H, s), 6.97(1H, dd, J=8, 5Hz), 7.60(1H, d, J=8Hz), 8.19(1H, 
brd,J=5H:^ 

MASS(ESI) : m/z 133(M+1) 
mp 193-19yC 
Preparation EKample 2&4 

3- (2,4-Dichlorobenzayl)-2-methylpyrrolo[3,2-b]pyridine 

In the same manner as in Preparation Example 16-2, the objective compoimd (1.23 
g) was obtained as a colorless solid fiiom 2-methylpyrrolo[3,2-b]pyridine (500 m^. 
^H-NMRpMSO-de) : 2.75(3H, s), 7.07(1H, dd, J=8, 5Hz}, 7.38(1H, d, J =8Hz), 7.4«(1H, d, J=8Hz), 
7.65(1H, s), 7.74(1H, d, J-8Hz), 8.14{1H, d, J=5Hz). 
MASS(ESI) : m/z303(M-l) 
Preparation ESmmple 25-5 

3-((2,4-Dichlorophenyi)hydn)xymeth3d)-2-methylp^ 

In the same manner as in Preparation Example 35-5 to be described later, the 
objective compound (850 m^ was obtained as a colorless solid bom 3-(2,4- 
dichlonDbenzoyl)-2-methylpyrrolo[3;2-b]pyridine (1. 11^. 

^H-NMRpMSO-d« ) : 2.28(3H, s), 5.69(1H, d, J=5Hz^, 6.30(1H, d, J-5Hz), 6.98(1H, dd, J=8, 5Hz), 
7.41-7.4S(2H, m), 7.58(1H, d, J=8Hz), 8.05(1H, d, J=8Hz), 8.20(1H, d, J=5Hz) 
MASS(ESI) : m/z 307(M+1) 
mp 195-197^ 
Preparation Example 25-6 

3-(2,4-Di(±aoroben2yl)-2-meth5dpyrrolo[3;2-b]pyridine 

In the same manner as in Preparation Example 35-6 to be described later, the 
objective compound (580 mg) was obtained as a colorless solid from 3-((2,4- 
dichlorophenyl)hydrQxymeth3d)-2-methylpyrnDto (840 m^. 

^H-NMRpMSO-dJ : 2.39(3H, s), 4.18(2H, s), 6.98{1H, dd, J=8, 5H2^, 7.21-7.33(2H, m), 7.62(1H, 
d, J=2Hz^, 8.06(1H, br d, J=8Hz), 8.38(1H, d, J=5Hz) 
MASS(ESI) : m/z291(M+l) 
mp228-229"C 
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Pteparation Example 25-7 

Ethyl 3-(2,4Kiic±doroben2y]^-2-methylp5a^ 

In the same manner as in Preparation Example 14-2, the objective cxDmpound (405 
m^ wajs obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methylpym)to[3,2- 
b]Ryridine (528 m^. 

>H-NMR(C33a3 ) : 1.50(3H, t, J=7H^, 2.58(3H, s), 4.21(2H, s), 4.52(2H, q, J=7H2), 6.96(1H, d, 
J=8Hz), 7.Q2(1H, dd, J=8, IHz), 7.19(1H, dd, J=8, 5Hz), 7.39(1H, d, J=lHz), 8.32(1H, d, J-8Hz), 
8.49(lH,d,J=5Hz) 
MASS(ES1) : m/z363(M+l) 
mp92-93"C 

Preparation Example 25-8 

Ethyl 3-(2,4KiicWorobenzyl)-2-methylpynx)lo[3;2-b]pyridine-lH:^^ N-oxide 
To a solution of ethyl 3-(2,4-dichlorobenzyi)-2-methylpynx)lo[3,2-b]pyridine-l" 
carboxjdate (400 in chloroform (6 ml) was added m-chloroperbenzoic add (462 mg) 
at room temperature, and the mixture was stirred overnight The reaction mixture was 
subjected to flash siKca gel chromatography (silica gel, 40 ml, duted with eth3d acetate 
and then with ethyl acetate-methanol= 10- 1), and crystallized from ether to gtve die 
objective compound (4 17 m^ as colorless crystals. 

>H.NMR(CDaa ) : 1.50(3H, t, J=7HzJ, 2.51(3H, s), 4.53(2H, q, J=7Hz), 4.61(2H, s), 6.96(1H, d, 

J=8Hz), 7.01-7. 1 1 (2H, m), 7.39(1H, s), 8.00-8.09(2H, m) 

MASS(ESI) : m/z379(M+l) 

mpl26-127X; 

Preparation Example 25-9 

Ethjd 3-(2,4-dicWorobenzyl)-5-cyano-2-methyipyrrolo[3;2-b]pyridm 

To a suspension of ethjd 3-(2,4-dichlorobenzyl)-2-methylpyrrolo[3,2-b]pyridine-l- 
carboxylate N-oxide (4 14 m^ in anhydrous triethylamine (4 ml) was added 
trimethylsilylcyanide (704 mg) at room temperature in a nitrogen atmosphere, and the 
mixture was refluxed with heating ovemi^t The reaction mixture was cooled and a 
saturated aqueous sodium hydrogencarbonate solution was added The mixture was 
extracted with ethyl acetate, and washed with water and saturated brine. The oiiganic 
layer was dried over anhydrous magnesium sulfate. After filtration, the filtrate was 
concentrated, and the residue was subjected to flash silica ^ chromatography (silica 
gd, 80 ml, eluted with hexane-ethyi acetate=5-l) and crystallized firan isopropyl ether to 
give the objective compoimd (204 mg) as colorless crystals. 

>H-NMR(CDCl3 ) : 1.51(3H, t, J=7H2), 2.62(3H, s), 4.21(2H, s), 4.55(2H, q, J=7Hz), 7.05-7.15(2H, 
m), 7.58(1H, d, J=8Hz), 8.31(1H, d, J=8Hz) 
MASS(ESI) : m/z388(M+l) 
mpll2-113'C 

72 




PrepMntinn Bpunple 25- lO 

3-(2,4-Dichtorobenzyl)-2-me1hylRyrrolol3;2-b]pyridm 

A solution of ethjd 3-(2,4-dicWorobenzyl)-5K5^o-2-memylp!yrrolo[3;2-b]^^ 
carlxogfetE (180 in acetic add (1 mfl and concentrated hydrodiloric add (1 ml) was 
refluxed under heating. The mixture was allowed to react ovemi^t, and concentrated 
hydnxWoric arid (1 ml) was added, which was followed by reflux under heating for 10 
hr. The reaction mixture was cooled and adjusted to pH 7 with a 30% aqueous 
solution erf sodium hydroxide. After stirring for 2 hr, crystals were collected by filtration 
to give the object compoiind (135 mg) as yellow crystals. 

•H-NMRpMSO-de ) : 2.37(3H, s), 4.19(2H, s), 7.05(1H. d. J=8H^, 7.23(1H, dd, J=8, IHz), 
7.60(1H, d, J=lHz), 7.85(2H, s) 
MASS(ESI) : m/z333(M-l) 
inp235-236'C 
Preparation Eimmple 26-1 

5-Bromo-3-(4-chlon>-2-methaxybeTi2y])-2-meth3d-3H-iriiidazo[4,5-blpyridine and 5- 
brxMno- l-(4-chlaro-2-iiiethoxybenzj4)-2-methyl- lH-imida2o[4,5-b]pyridine 

In the same marmer as in Preparation Example 14-2, the objective compoimds of 
5-bromo-3-(4-chloiD-2-metho3Qrbenzy]5-2-methyl-3H-imidazo[4,5-blpyridine (200 mg) 
and 5-brT)rno-l-(4KWorx)-2-methojgrbenzyl)-2-methyl-lH-innida2»(4,5-b]pyiidine (138 
m^ were respectively obtained as pale-yellow crystals and a pale-brovm ofl firom 5- 
bromo-2-meth3d-lH-imidazo[4,5-b]pyridine (305 mg). 

5-Brx)mo-3-(4K±dort>-2-metiiajqrberizyl)-2-methjd-3H-irnidazo[4,5-b]Ryridine: 
'H-NMR(CDa3 ) : 2.69(3H, ^, 3.86(3H, s), 5.41(2H, s), 6.85-6.95(3H, m), 7.45(1H, d, J=8Hz). 
7.92(lH,d,J=8H2) 
MASS(ESI) : m/z368(M+l) 
mp 149-15CrC 

5-Brt)mo- l-(4-chloro-2-metha?cybenzyl)-2-methyi- lH-imidazo[4,5-b]pyridine: 
'H-NMR(CDa3 ) : 2.67(3H. s), 3.81(3H, s), 5.25(2H. s). 6.68(1H, d, J=8H2), 6.84-6.91(2H, m), 
7.26(1H, d, J=8Hz), 7.38(1H, d, J=8Hz) 
MASS(ES1) : m/z 368(M+1) 
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Preparatioii Example 26-2 

Methyl 3-(4-chloro-2-metho3Qrben2yl)-2-methyl-3H-imidazoI4,5-blpyri 
carbcn^late 

To a solution of 5-bromo-3-(4-chloro-2-metho3cybenzyl)-2-methyl-3H- 
imidazo[4,5-blpyridine (200 mg) in anhydrous methanol (1.8 ml) and an 
anhydrous N.N-dimethylforaiamide (2 ml) were added anhydrous triethylamine 
(129 mg), palladium acetate (35 mg) and l,3-bis(diphenylphosiphino)propane (72 
m^ and the mixture was placed in an autoclave. After replacing with carbon 
monoxide 4 times, the mixture was stirred at SS-C and 10 atm. After 18 hr, the 
reaction mixture was cooled and water was added. The mixture was extracted 
with ethyl acetate. The organic layer was washed with water (three times) and 
saturated brine, then dried over anhydrous magnesium sulfate. The residue was 
subjected to flash siHca gel chromatography (silica gel, 40 ml, eluent: 
dichloromethane-methanol = 50-1) and crystallized from ethanol to give the 
objective compound (148 mg) as pale-yellow crystals. 
*H-NMR{CDa3 ) : 2.70(3H, s), 3.86(3H, s), 4.00(3H. s), 5.53(2H, s), 6.81-6.90(2H, m), 
6.98(1H, br d, J=8Hz), 8.10(1H, d, J=8Hz), 8.17(1H, d, J=8Hz) 
MASS(ESI) : m/z 346(M+1), mp lee-ieSXi 
Preparation Example 26-3 

3-(4-Chloro-2-metho3Qrbenzyl)-2-methyl-3H-imidazol4,5-b]pyridine-5-carboxyUc 
add 

In the same marmer as in Preparation E^cample 4-7, the objective 
compound (105 mg) was obtained as colorless crystal from methyl 3-(4-chloro-2- 
metho3cyben2yl)-2-methyl-3H-imidazoI4,5-b]pyridine-5-carbo3cylate (144 mg) . 
*H-NMRpMSO-dfi) : 2.52(3H, s), 3.90(3H, s), 5.44(2H. s), 6.62(1H, d, J=8Hz), 6.89(1H. dd, 
J=8, IHz), 7.15(1H, d, J=lHz), 7.98(1H, d, J=8Hz), 8.09(1H. d, J=8Hz) 
MASS(ESI) : m/z330(M-l) 
mp 243-246"C 
Preparation Example 27-1 

5-Bromo-3-(4-chloro-2-methylbenzyl)-2-methyl-3H-imidazo(4,5-b]pyridine and 5- 
bromo-l-(4-chloro-2-methylben2yl)-2-methyl-lH-imidazoI4,5-b]pyridine 

In the same marmer as in Preparation Example 14-2, a mixture (399 mg) of 
5-bromo-3-(4-chloro-2-methylbenzyl)-2-methyl-3H-imidazoI4,5-b]pyridine and 5- 
bromo-l-(4-chloro-2-methylben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine was 
obtained as a pale-brown solid from 5-bromo-2-methyl-lH-imidazo(4,5-blpyridine 
(305 mg). The isomers were used in the next reaction without separation. 
Preparation Example 27-2 

Methyl 3-(4-chloro-2-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(4-chloro-2-methylben2yl)-2-methyl-lH-imidazo[4,5- 
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blpyridine-5-carbo3grlate 

In the same manner as in Preparation Example 26-2, methyl 3-(4-chloro- 
2-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (148 mg) was 
obtained as colorless crystals and methyl l-(4-chloro-2-methylben2yl)-2-methyl- 
lH-imidazo(4,5-blpyridine-5-carboxylate (87 mg) as a brown powder from a 
mixture (390 mg) of 5-bromo-3-(4-chloro-2-methylbenzyl)-2-methyl-3H- 
imidazol4,5-b]pyridine and 5-bromo-l-(4-chloro-2-methylbenzyl)-2-methyl-lH- 
imidazo[4,5-blpyridine. 

Methyl 3-(4-chloro-2-methylbenzyl)-2-methyl-3H-imidazoI4,5-blpyridine-5- 
carboxylate : 

*H-NMR(CDCl3 ) : 2.41(3H. s). 2.56(3H. s). 4.00(3H, s), 5.53(2H, s), 6.44(1H, d, J=8Hz), 
7.03(1H, br d, J=8Hz), 7.22(1H, br s), 8.12(1H, d, J=8Hz), 8.19(1H, d, J=8Hz) 
MASS(ESI) : m/z 330(M+1) 
mp 175- 176*0 

Methyl l-(4-chloro-2-methylben2yl)-2-methyl- lH-imida2oI4,5-blpyridme-5- 
carboxylate : 

»H-NMR(CDa3 ) : 2.38(3H, s), 2.65(3H, s), 4.01(3H, s), 5.30(2H, s), 6.48(1H, d, J=8Hz), 
7.05{1H, br d, J=8Hz), 7.26(1H, br s), 7.48(1H, d, J=8H^, 8.06(1H, d, J=8Hz) 
MASS(ESI) : m/z 330(M+1) 
Preparation Bicample 27-3 

3-(4-Chloro-2-methylben2yl)-2-methyl-3H-imidazol4,5-b]pyridine-5-carbo3cyUc 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (144 mg) was obtained as colorless crystals from methyl 3-(4-chloro-2- 
methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (163 mg). 

*H-NMRpMSO-de) : 2.52(3H, s). 2.45(3H, s). 2.49(3H, s), 5.51(2H, s), 6.31(1H, d, J=8Hz), 
7. 10(1H, br d, J=8Hz), 7.37(1H, br s), 8.00(1H, d, J=8Hz), 8. 1 1(1H, d, J=8Hz) 
MASS(ESI) : m/z314(M-l) 
mp 2 19-2 12*0 
Preparation Example 28-1 

5-Bromo-3-{2-chlort5-4-phenylbenzyl)-2-methyl-3H-imidazoI4,5-blpyridine and 5- 
brx)mo- l-(2-chloro-4-phenylben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine 

In the same marmer as in Preparation Example 14-2, 5-bn)mo-3-(2- 
chloro-4-phenylbenzyl)-2-methyl-3H-imidazoI4,5-b]pyridine (883 mg) was 
obtained as colorless crystals and 5-bromo-l-(2-chloro-4-phenylbenzyl)-2- 
methyl-lH-imidazo[4,5-b]pyridine (681 mg) as pale-yellow crystals from 5-bromo- 
2-methyl-lH-imidazol4,5-b]pyridine (800 mg). 

5-Bromo-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-blpyridine: 
»H-NMR(CDCl3 ) : 2.52(3H. s), 5.59(2H, s). 6.64(1H. br d, J=8Hz), 7.30-7.47(5H. m), 7.49- 
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7.54(2H. m), 7.66(1H, br s), 7.85(1H, d, J=8Hz) 
MASS(ESI) : m/z 414(M+l)^p ISO-ISSTJ 

5-Bromo- l-(2-chloro-4-phenylbenzyl)-2-methyi- lH-imidazo[4,5-blpyridine: 
*H-NMR(CDaa) : 2.67(3H, s), 5.44(2H, s), 6.57(1H, d, J=8Hz), 7.24-7.55(8H, m), 7.69(1H, 

MASS(ESI) : m/z 414(M+1) 
mp 181-185'C 
Preparation Example 28-2 

Methyl 3-(2-^lon)-4-phenylbenzyl)-2-methyl-3H-imidazol4,5-b]pyri 
carbcHcylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (504 mg) was obtained as pale yellow crystals from 5-bromo-3-(2- 
chloro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (822 m^. 

*H-NMR(CDCl3) : 2.60(3H, s), 4.00(3H, s), 5.73(2H, s), 6.71(1H, d. J=8Hz), 7.30-7.54(6H, 
m), 7.67(1H, br s), 8.10(1H, d, J=8Hz), 8.18(1H, d, J=8Hz) 
MASS(ESI) : m/z 392(M+1) 
mp 200-201'C 
Preparation Example 28-3 

3-(2-CWoro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-blpyTidine-5-caitK5xyU^ 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (403 was obtained as colorless crystals from methyl 3-(2-chlbro-4- 
phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (500 m^. 

^H-NMRpMSO-de) : 2.55(3H, s), 5.65(2H, s), 6.60(1H, d, J=8Hz), 7.33-7.55(3H. m), 
7.65(2H, br d, J=8Hz), 7.85(1H, d. J-lHz), 8.00(1H, d, J-8Hz), 8.11(1H. d, J=8Hz) 
MASS(ESI) : m/z 376(M-1) 
mp 238-243'C 
Preparation Eacample 29-1 
5-Bromo anisaldehyde 

5-Bromosalicylaldehyde (25 g, 124 mmol) was dissolved in acetone (300 ml) 
and anhydrous potassium carbonate ( 17.2 g, 124 mmol) was added. The mixture 
was heated and dimethyl sulfate (15.7 g, 124 mmol) was dropwise added over 45 
min with gentle reflux. After the dropwise addition, the mixture was refluxed for 1 
hr and cooled. Acetone was evaporated under reduced pressure. Toluene and 
water were added to the residue and the toluene layer was separated. The 
aqueous layer was extracted with toluene. The combined organic layer was 
wa^ed with water and dried over anhydrous sodium sulfate. The desiccant was 
filtered off and the filtrate was concentrated under reduced pressure to give the 
objective compound (27.3 g, quantitative) as colorless crystals. 
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Preparation Example 29-2 

(5-Bromo-2-methaxyphenyl)acetone 

A mixture of 5-bromoanisaldehyde (19.4 g, 90 mmol), toluene (25 ml), 
nitroethane (8.1 g, 108 mmol) and butylamine (2.0 g, 27 mmol) was vigprously 
refluxed under heating while removing water generated by the reaction with a 
Dean-Stark distilling tube. During the reilux, N-butylamine (4.5 ml) and 
nitroethane (4 ml) were added in several portions and the reaction proceeded for 6 
hr. Then, the reaction mixture was cooled and extracted vnth toluene and 3N 
hydrochloric add. The or^nic layer was washed with saturated brine, and dried 
over anhydrous sodium sulfate. The desiccant was filtered ofiF and the filtrate was 
concentrated under reduced pressure to give a brown oil containing 3-(2- 
nitropropen- l-yl)-4-methoxybromobenzene. The oil was dissolved in toluene (30 
ml) and an aqueous solution (30 ml) of irDn(IIl) chloride hexahydrate (1.0 g) was 
added. Thereto was added iron powder ( 15. 1 g, 270 mmol) and the mixture was 
heated to 75"'C. While vigorously stirring the mixture, concentrated hydrochloric 
add (37.5 ml, 450 mmol) was dropwise added over 2 hr. After the dropwise 
addition, the mixture was stirred for 1 hr at 75°C. After cooling, the insoluble 
matter was filtered off and the filtrate was partitioned. The aqueous layer was 
extracted vdth toluene. The organic layers were combined, washed with 3N 
hydrochloric add, and dried over anhydrous sodium sulfiate. The desiccant was 
filtered oflF and the filtrate was concentrated under reduced pressure. The residue 
w^ puriBed by silica gel column chromatography (eluent: hexane/ethyl acctate= 
4/ 1) to give the objective compound (6.9 g, 33 %) as a colorless oiL 
*H-NMR(CDa9 , 6 ppm) : 7.36(1H. dd, J=2.4 and 8.7Hz), 7.24(1H, d, J=2.4Hz), 6.75(1H, d, 
J=9.0Hz), 3.78(3H, s), 3.63(2H, s), 2.15(3H, s) 
Preparation Example 29-3 
5-Bromo-2-methylbenzo[blfuran 

(5-Bromo-2-methoxyphenyl)acetone (6.6 g, 28.6 mmol) was dissolved in 
methylene chloride (50 ml) and cooled to -70'C. Thereto was dropwise added a 1 
M solution (28.6 ml, 28.6 mmol) of boron tribromide in methylene chloride over 15 
min. After the dropwise addition, the mixture was heated to room temperature 
and stirred for 1 .5 hr. Then, the reaction mixture was ice-cooled and water (50 
ml) was added. The insoluble matter was filtered ofi" and the filtrate was 
partitioned. The aqueous layer was extracted with methylene chloride. The 
organic layers were combined, and dried over anhydrous sodium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent 
hexane/ethyl acetate=30/ 1) to give the objective compound (3.45 g , 57%) as a 
colorless liquid. 
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*H-NMR(CDCIa ,6 ppm) : 7.58(1H, d, J=1.8Hz), 7.29(1H, dd, J=1.8 and 8.6Hz), 7.26(1H, d, 
J=8.3Hz). 6.31(1H, d, J=0.7Hz), 2.45(3H, s). 
Preparation Bxample 29-4 

5-Carbo3cy-2-methylbenzotblfuran 

Magnesium (2.34 g, 97 mmol) suspended in diethyl ether and a 
solution of 5-bromo-2-methylbenzo[b]furan (3.4 g, 16.1 mmol) and methyl iodide 
(6.86 g, 48.3 mmol) in diethyl ether (50 ml) was dropwise added over about 50 min 
in sudi a manner that mild reflux could be maintained. After the dropwise 
addition, the mixture was refluxed under heating for 30 min and cooled in a dry ice 
- acetone bath. The reaction mixture was slowfy added with stirring into diethyl 
ether containing pulverized dry ice. 2N Hydrochloric add was added to the 
reaction mixture and the mixture was stirred. The partitioned organic layer was 
extracted with a 2N aqueous sodium hydroxide solution (100 ml). The aqueous 
layer was addiBed with concentrated hydrochloric add and predpitated crystals 
were dissolved in diethyl ether. The organic layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The desiccant was filtered off 
and the filtrate was concentrated under reduced pressure to give the objective 
compound ( 1 .9 g, 67%) colorless crystals. 
*H-NMRpMSO-d«, 6 ppm) : 8.28(1H. d, J-1.5Hz), 8.01(1H, dd, J-1.7 and 8.5Hz), 
7.45(1H, d, J=8.6Hz), 6.46(1H, s), 2.48(3H, s) 
Preparation Eaounple 29-5 
5-(Methoxyciarbonyl)-2-methylben2olb]furan 

5-Carboxy-2-methylbenzo[blfuran (1.9 g, 10.7 mmol) was suspended in 
methanol (50 ml) and concentrated sulfuric add (0. 1 ml) was added, \yhich was 
followed by refux under heating for 14 hr. After cooling, a saturated aqueous 
sodium hydrx)gencarbonate solution was added. Methanol was evaporated under 
reduced pressure, and the residue was extracted with methyl t-butyl ether. The 
organic layer was washed with saturated brine, and dried over anhydrous sodium 
sulfate. The desiccant was filtered off and the filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel colurrm chromatography 
(duent: hexane/ethyl acetate=9/ 1) to give the objective compound (1.66 g, 81 %) 
as colorless crystals. 

*H-NMR(CDa3,ff ppm) : 8.20(1H, d, J=1.4H2), 7.93(1H, dd, J=1.5 and 8.5Hz), 7.42(1H, d, 
J=8.5Hz), 6.43(1H, d, J<lHz), 3.93(3H, s), 2.47(3H, d, J=0.6Hz) 
Preparation Example 29-6 

3-(2,4-Dichlorobenzoyl)-5-(methox/carbonyl)-2-methylbenzoIblfuran 

Aluminum chloride (2.52 g, 18.9 mmol) ^Nas suspended in methylene 
chloride (25 ml) and 2,4-dichlorobenzoyl chloride (1.98 g, 9.5 mmol) was added. 
Then, 5-(metho3grcarbonyl)-2-methylbenzo[b]furan (1.5 g, 7.9 mmol) was added 
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and the mixture was stirred at room temperature for 1 .5 hr. The reaction mixture 
was poured into ice watCT and extracted with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium hydrogencarbonate (twice) 
and then saturated brine, and dried over anhydrous sodium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure 
to give the objective compound (2.9 g, quantitative) as colorless ciystals. 

'H-NMR(CDaa, 6 ppm) : 8.28(1H, d, J=1.4Hz), 8.04(1H, dd, J=1.5 and 8.4Hz), 7.54(1H, d, 
J=1.8Hz), 7.49(1H, dd. J=0.6 and 8.3Hz), 7.43(1H, dd, J=1.9 and 7.9Hz), 7.37(1H, d, 
J=8.1Hz). 3.91(3H, s), 2.43(3H, s) 
Preparation Example 29-7 

3-((2,4-Dichlorophenyl)hydn»cymethyl)-5-(methoxycarbonyl)-2- 

methylbenzo[b]furan 

3-(2,4-Dichlorobenzoyl)-5-(methoxycarbonyl)-2-methylbenzo[b]furan (0.84 g, 

2.31 mmol) was dissolved in tetrahydrofuran (20 ml) and a solution (1.0 M, 5 ml, 5 
mmol) of a borane-tetrahydrofuran complex in tetrahydroluran was added. The 
mixture was stirred at room temperature for 30 min and then at 50°C for 2 hr. 
The reaction mixture was concentrated under reduced pressure and a saturated 
aqueous ammonium chloride solution was added to the residue. Hie mixture 
was extracted with ethyl acetate. The oiiganic layer was washed with saturated 
brine, and dried over anhydrous magnesium sulfate. Hie desiccant was filtered 
off and the filtrate was concentrated under reduced pressure to give the objective 
compound (0.8 ^ as a colorless oil. This crude product was used in the next 
reaction as it was. 

*H-NMR(CDCa9,<y ppm) : 8.27(1H, s), 7.92(1H, dd, J=1.6 and 8.4Hz), 7.86(1H, d, J=9.2Hz), 
7.39(1H, d, J=8.9Hz), 7.36(2H, m), 6.27(1H, d, J=2.9Hz), 3.90(3H, s), 2.46(3H, s), 2.04(1H, 
brs) 

Preparation Example 29-8 

3-(2,4-Dichlorobenzyl)-5-(methojcycarbonyl)-2-methylbenzo[b]furan 

Trifluoroacetic add (50 ml) was ice-cooled and sodium borohydride (873 mg, 
23. 1 mmol) was gradually added over 20 min under a nitrogen atmosphere at 5- 
7'C. TTiereto was dropwise added a solution of 3-((2,4-dichlorophenyl)- 
hydro3cymethyl)-5-(metho3Q^carbonyl)-2-methylbenzo[b]furan in methylene 
chloride over 20 min, and the mixture was stirred at room temperature for 45 min. 
After the completion of the reaction, the reaction mixture was poured into ice water 
and a 25% aqueous sodium hydroxide solution was added to make an alkali 
solution. The solution was extracted with ethyl acetate. The oiiganic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure. 
The crystalline residue was purified by silica gel column chromatography to give 
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the objective compound (0.58 g, 72% in 2 steps) as colorless crystals. 

*H-NMR(CDa3,(y ppm) : 7.98(1H, d, J=1.5Hz), 7.95(1H, dd, J=1.8 and 8.7Hz). 7.43(1H, 
d, J=8.2Hz), 7.42(1H, d, J=2.2Hz), 7.10(1H, dd, J-2.2 and 8.3Hz), 6.96(1H, d, J=8.3Hz), 
4.03(2H, s), 3.89(3H, s), 2.40(3H, s) 
Preparation Eacample 29-9 

5-Carbo3cy-3-(2,4-dichlorobenzyl)-2-inethylbenzo[b]furan 

A mixture of 3-(2,4-dichlorobenzoyl)-5-(methTOQrcarbonyl)-2-methylbenzo- 
[blfuran (0.57 g, 1.6 mmol), methanol (6 ml), tetrahydrofuran (6 ml) and a 2M 
aqueous sodium hydroxide solution (8.5 ml) was refluxed under heating for 40 min. 
The reaction mixture was concentrated under reduced pressure and water was 
added to the residue. The mixture was acidified with 3N hydrochloric add and 
the precipitated solid was extracted with hot ethyl acetate. The organic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure 
to give the objective compound (0.54 g, quantitative) as colorless crystals. 
*H-NMRpMSO-d«,(y ppm) : 12.70(1H, brs), 7.88(1H, d, J=1.6Hz), 7.81(1H, dd, J=1.8 
and 8.7Hz), 7.62(1H, d. J=2.1Hz). 7.55(1H, d, J=8.8H^, 7.34(1H, dd, J=2.1 and 8.3Hz), 
7.25(1H, d, J=8.3Hz), 4.09(2H, s), 2.44(3H, s). 
Preparation ISxamfic 30-1 
Ethyl 5-methylsalicylate 

To a solution of 5-methyi salicyUc acid (9.90 ^ in ethanol (100 ml) was 
added concentrated sulfuric add (1.0 g) and the mixture was refiuxed under 
heating for 2 1 hr. The reaction mixture was concentrated to give an oil mainly 
containing the objective compound. 

'H-NMR(CDCa3,d ppm) : 1.40 (3H, t, J-7.1Hz), 2.26(3H, s), 4.38(2H, quartet, J=7.1H2), 
6.86(1H, d, J-8.5HZ), 7.23(1H, dd, J=8.4 and 2.3H2), 7.61(1H, d, J=1.8Hz), 10.66(1H, s) 
Preparation Example 30-2 

Ethyl 2-acetoxy-5-methylbenzoate 

To this oil were added acetic add (40 ml) and acetic anhydride (40 ml), and 
the mixture was heated at lOO'C for 20 min. Alter concentration, ether was 
added, and the mixture was washed with water and a saturated aqueous solution 
of sodiimi hydorgencarbonate, and dried over magnesium sulfate. Concentration 
ofthe residue gave the objective compound (9.66 g) as a yellow oil. 
*H-NMR(CDa3 , <y ppm) : 1.37(3H, t, J=7.2Hz), 2.33(3H, s), 2.38(3H, s), 4.33(2H, quartet, 
J=7.4Hz), 6.98(1H, d, J=8.2Hz), 7.34(1H, d, J=8.6Hz), 7.82(1H, s) 
Preparation Example 30-3 
Ethyl 3-acetyl-5-methylsalicylate 

Aluminum chloride (8.80 g) was added to a solution of ethyl 2-acetoxy-5- 
methylbenzoate (8.50 g) in 1,2-dichloroethane (25 ml), and the rnixture was stirred 
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at room temperature for 30 min. Ice was added to the reaction mixture and the 
mixture vfas extracted with ethyl acetate. The extract was washed with water, 
dried over magnesium sulfate and concentrated. The residue was purified by 
silica gel column chromatography to give the objective compound (2.28 g) as a 
white solid. 

*H-NMR(CDC33 , 6 ppm) : 1.43(3H, t, J=7.2Hz), 2.32(3H, s), 2.69(3H. s), 3.92(2H, quartet, 
J=7.2Hz). 7.79(1H, s), 7.86(1H, d, J=2.3Hz), 12.08(1H, s) 
Preparation Example 30-4 

2-(2,4-Dichlorobenzoyl)-7-(ethoxycarbonyl)-3,5-dimethylben2o[b]furan 

Ethyl 3-acetyl-5-methyl salicylate (2.40 ^, 2, 2', 4'-trichloro acetophenone 
(2. 10 g), potassium iodide (1 .50 ^ and potassium carbonate (2.76 g) were stirred in 
acetone (70 ml) at room temperature for 7 hr. Acetone (ca. 50 ml) was evaporated 
from the reaction mixture. Water (20 ml) was added and the precipitated solid 
was collected by filtration. The soHd was washed with diisopropyl ether and dried 
to give the objective compound (0.80 g) as a white solid. 

'H-NMR(CDa3 , 6 ppm) : 1.20(3H, t, J=7.2Hz), 2.52(3H, s), 2.65(3H, s), 4.32(2H, quartet, 
J=7.2Hz), 7.39(IH, d, J=8.4Hz), 7.50(1H, s), 7.53 (IH. d, J=8.3Hz), 7.67(1H, s) , 7.99(1H, s) 
Preparation Example 30-5 

7-Carbo3cy-2-(2 ,4- dichloroben2yl)-3 ,5-dimethylbenzo[blfuran 

2-(2,4-IMchlorobenzoyl)-7-(ethoxycarbonyl)-3,5-dimethylbenzo[b]furan 
(0.78 g) and hydimine monohydrate (0.70 ^ were stirred in ethylene glycol (6.5 ml) 
at 140*0 for 2 hr. After cooling, potassium hydoroxide (0.75 ^ was added and the 
mixture was stirred at 150'C for 4 hr. After cooling, ice and concentrated 
hydrochloric add were added and precipitate was collected by filtration. The 
precipitate was washed with water and diisopropyl ether and dried to give the 
objective compound (0.66 g) as white crystals. 
*H-NMRpMSO-d« , 6 ppm) : 2.16(3H, s), 2.42(3H, s), 4.23(2H, s). 7.27(1H, d, J=8.3Hz), 
7.38(1H, dd, J-8.3 and 2.1Hz), 7.57 (2H, 2s), 7.63(1H, d, J=2.1H2) 
Preparation Example 31-1 
5-(Methoxycarbonyl)-2-methylbenzo[b]furan 

Methyl 4-hydro3grbenzoate (25.51 g), 2,3-dichloropropene (22.33 g) and 
potassium carbonate (27.65 g) were heated in 2-butanone (150 ml) at 70°C for 20 
hr. The reaction mixture was concentrated, and water was added, which was 
followed by extraction with toluene. The extract was washed with saturated brine 
and concentrated. To the concentrate (34.5 g) was added diethyl aniline (100 ml) 
and the mixture was stirred at 200°C for 89 hr. After cooing, toluene and 
concentrated hydrochloric add were added and the toluene layer was washed with 
saturated brine, and dried over sodium sulfate. After concentration, formic acid 
(80 ml) was added to the residue (34.5 g) and the mixture was refluxed for 25 hr. 
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After concentration, ethyl acetate and water were added. The separated toluene 
layer was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, dried over magnesium sulfate and concentrated. The 
residue was purified by silica gel column chromatography to give the objective 
compound (3.30 g). 
^H-NMR(CDa3 , 6 ppm) : 2.47(3H, s), 3.93(3H, s), 6.44(1H, s), 7.41 (IH, d, J=8. 8Hz), 
7.94(1H, dd, J=8.6 and 1.7Hz), 8.20{1H, d, J= 1.6Hz) 
Preparation Example 31-2 

5-(Methoxycarbonyl)-2-methyl-3-(4-phenylbenzoyl)benzo[b]furan 

Aluminum chloride (0.80 g) was stirred in methylene chloride (10 ml) at 
room temperature. Thereto was added 4-phenylbenzoyl chlodide (0.67 ^, and 
then a solution of 5-(methoxycarbonyl)-2-methylbenzo[b]furan (0.67 g) in 
methylene chloride (5 ml), and the mixture was stirred for 4 hr. Ice was added to 
the reaction mixture and the mixture was extracted with ethyl acetate. The 
extract was washed with a saturated aqueous solution of sodium 
hydrogencarbonate (twice) and saturated brine (once), dried over sodium sulfate 
and concentrated to grve the objective compound (1.36 g). 

*H-NMR(CDa3 , <y ppm) : 2.58(3H, s), 3.88(3H, s), 7.39-8.28(12H, m) 
Preparation Example 31-3 

5-(Methoxycarbonyl)-2-methyl-3-(4-phenylben2yl)ben2o[b]furan 

While a 1 M borane-tetrahydrofuran solution (8 ml) was stirred at room 
temperature, a solution of 5-(methoxycarbonyl)-2-methyl-3-(4-phenylben2oyl)- 
benzo[b]furan (1.36 g) in tetrahydrofuran (20 ml) was dropwise added thereto over 
20 min, which was followed by stirring at SO^'C for 50 min. After cooling, ethyl 
acetate and a 10% aqueous solution of ammonium chloride were added and the 
separated organic layer was dried over sodium sulfate and concentrated. 

In a different container, sodium borohydride (1.51 g) was added to 
trifluoroacetic acid (50 ml) over 10 min under cooling in an ice water bath. Then, 
a solution of the residue (1.51 ^ after the above-mentioned concentration in 
methylene chloride (20 ml) was dropwise added over 40 min. After the dropwise 
addition, the bath was removed and the reaction mixture was stirred at room 
temperature for 15 min. Ethyl acetate and a 10% aqueous sodium hydroxide 
solution were added to the reaction mixture and the separated ethyl acetate layer 
was washed with a 10% aqueous solution of sodium hydroxide to basify the 
solution. The solution was dried over sodium sulfate and concentrated to give the 
objective compound (1.3 Ig). 

^H-NMR(CDa3 , 6 ppm) : 2.46(3H, s), 3.89(3H, s), 4.04(2H, s), 7.22-7.58(10H, m), 
7.94(1H, d, J=8.6Hz), 8.09(1H, s) 
Preparation Example 31-4 
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5-CarbojQr-2-me1±iyl-3-(4-phenylbenzyl)benzo[b]fur^ 

5-{MelJioxycarbonyl)-2-melJiyl-3-(4-phenylbenz^ (1.31 g) 

was refluxed for 1 hr in a mixed solution of a 10% aqueous solution (10 ml) of 
sodium hydroxide, methanol (10 ml) and tetrahydrofuran (10 ml). The reaction 
mixture was concentrated and concentrated hydrochloric acid was added to 
acidify the solution. The precipitated solid was collected by filtration, washed 
with water and diisopropyl ether and dried to give the objective compound (0.68 g). 
^H-NMRpMSO-de , 6 ppm) : 2.52(3H, s), 4.07(2H, s), 7.29-7.36(3H, m), 7.42 (2H, t, 
J=7.8Hz), 7.53-7.63(5H, m), 7.81(1H, d, J=8.6Hz), 7.99(1H, s) 
Preparation Example 32-1 
2-Acetyl-5-bromobenzo[b]furan 

5-Bromo salicylaldehyde (10.05 g), bromo acetone (8.0 g) and potassium 
carbonate (13.80 g) were refluxed for 1 hr in 2-butanone (100 ml). 2-Butanone 
(ca. 50 ml) was evaporated and ice was added. The precipitate was collected by 
filtration and washed with water and hexane to give the objective compound ( 10.50 

g)- 

^H-NMR(CDa3 , <y ppm) : 2.62(3H, s), 7.44(1H, s), 7.47(1H, d, J=8.9Hz), 7.57(1H, dd, 
J=8.9 and 2.0Hz), 7.86(1H, d, J=2.0Hz) 
Preparation Example 32-2 

5-Bromo-2-ethylbenzo[b]furan 

2-Acetyl-5-bromoben2o[blfuran (10.00 g) and hydrazine monohydrate (8.00 
g) were stirred in ethylene glycol (60 ml) at 150*^0 for 2 hr. After cooling, 
potassium hydroxide (9.00 g) was added and the mixture was stirred at 150'C for 
2 hr. After cooling, toluene (200 ml) and water (100 ml) were added and the 
separated toluene layer was washed with 10% aqueous solution (100 ml) of 
ammonium chloride, dried over magnesium sulfate and concentrated to give the 
objective compound (8.30 g). 

^H-NMRlCDQa , 6 ppm) : 1.33(3H, t, J=7.5Hz), 2.79(2H, quartet, J=7.5Hz), 6.32(1H, s), 
7.24-7.31(2H, m), 7.59(1H, d, J=1.8Hz) 
Preparation BiEample 32-3 
5-Carboxy-2-ethylbenzo[b]furan 

Magnesium (1.50 g) was stirred in ether (30 ml) at room temperature. 
Thereto was dropwise added a solution of 5-bromo-2-ethylbenzo[b]furan (8.30 ^ 
and methyl iodide (0.55 g) in ether (30 ml) over 30 min. Then, the mixture was 
refluxed for 50 min and cooled in an ice water bath. In a different container, 
pulverized diy ice was stirred in ether and the Grignard reagent prepared above 
was transferred over about 5 min. 2N Hydrochloric add was added to the 
reaction mixture to acidify the solution, and the ether layer was separated. The 
solution was basified with a 5% aqueous solution of sodium hydroxide and the 
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separated aqueous layer was acidified with 2N hydrochloric add. After extraction 
with ether, the extract was dried over sodium sulfate and concentrated to give the 
objective compound (2.48 ^. 

*H-NMRpMSO-d«, 6 ppm) : 1.26(3H, t, J-7.6Hz), 2.80(2H, quartet, J=7.5Hz), 6.69(1H, s), 
7.56(1H. dd, J=8.6Hz), 7.83(1H, dd, J=8.6 and 1.8Hz), 8.16(1H, d, J=1.7H^, 12.73(1H, s) 
Preparation Example 32-4 

2- Ethyl-5-(methoxycarbonyl)ben2o[b]furan 

5-Carbo^-2-ethylbenzo[blfuran (2.48 g) and concentrated sulfuric add 
(0.30 g) were stirred with heating in methanol (50 ml) at eO'C for 16 hr. The 
reaction mixture was concentrated and chloroform was added. The mixture was 
washed with a saturated aqueous solution of sodium hydrogencarbonate. The 
chloroform layer was separated, dried over magnesium sulfate and concentrated 
to give the objective compound (2.40 g). 

*H-NMR{CDa3 , 6 ppm) : 1.35(3H, t, J=7.6Hz), 2.82(2H, quartet, J=7.6Hz), 3.93(3H, s), 
6.44(1H, s), 7.42(1H, dd, J=8.8Hz), 7.94(1H, dd, J=8.6 and 1.8Hz), 8.22(1H, d, J=1.6Hz) 
Preparation Bxample 32-5 

3- (2,4-DicWorobenzoyl)-2-ethyl-5-(methoxycarbonyl)benzo[b]furan 

In the same manner as in Preparation Example 31-2, the objective 
compound (2.28 g) was obtained from 2-ethyl-5-(metha3Qrcarbonyl)benzo[blfuran 
(2.40 g), aluminum chloride (3.33 g) and 2,4-dichlorobenzcyl diloride (2.80 g). 
*H-NMR(CDa3 . 6 ppm) : 1.30(3H, t J=7.6Hz), 2.79(2H, quartet J-7.5Hz), 3.91(3H, s), 
7.38(1H. d, J=8.2Hz), 7.42(1H, dd, J=8.1 and 1.9Hz), 7.50(1H, d, J=8.8H^, 7.54(1H, d, 
J-1.8HZ), 8.05(1H, dd, J=8.6 and 1.8Hz), 8.18(1H, d, J-1.8Hz) 
Preparation Example 32-6 

3-(2,4-Dichlorobenzyl)-2-ethyl-5-(metho3Qrcarbonyl)benzo[b)furan 

In the same manner as in Preparation Example 31-3, tiie objective 
compoimd (2.20 g) was obtained fiom 3-(2,4-dichlorobenzoyl)-2-ethyl-5- 
(methaxycarbonyl)benzolb]furan (2.28 ^. 
*H-NMR(CDCl3 , 6 ppm) : 1.28(3H, t J=7.6Hz), 2.76(2H, quartet J-7.6Hz), 3.90(3H, s), 
4.04(2H, s), 6.92(1H. d, J=8.4Hz), 7.09 (IH, dd, J=8.4 and 2.2Hz). 7.42-7.46(2H, m), 
7.96(1H, dd, J=8.6 and 1.7Hz), 7.98(1H, d, J-1.5Hz) 
Preparation Example 32-7 

5-Carbo3gr-3-(2,4- dichloroben2yl)-2-ethylbenzo[blfuran 

In the same manner as in Preparation Example 31-4, the objective 
compound (1.50 g) was obtained from 3-(2,4-dichloroben2yl)-2-ethyl-5- 
(methQxycarbonyl)benzo[b]furan (2.20 g). 
*H-NMRpMSO-ds ,(y ppm) : 1.20(3H, t J=7.5Hz), 2.81(2H, quartet J=7.5Hz), 4.11(2H, 
s), 7.20(1H, d, J=8.4Hz), 7.34 (IH, dd, J=8.3 and 2.2Hz), 7.58 (IH. d, J=8.5Hz), 7.63(1H, d, 
J=2.2Hz), 7.83(1H, dd, J=8.6 and 1.7Hz), 7.89(1H. d, J=1.6Hz), 12.78(1H, brs) 
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Preparation Example 33-1 
5-Bromo-2-propionylbenzo[b]furan 

In the same manner as in Preparation Example 32-1, the objective 
compound (7.10 g) was obtained from 5-bromo salicylaldehyde (5.50 g), 1-bromo- 
2-butanone (5.00 ^ and potassium carbonate (8.00 g). 

*H-NMR(CDa3 , <y ppm) : 1.26(3H, t, J=7.3Hz), 3.00(2H, quartet, J=7.3Hz), 7.42(1H, s). 
7.46(1H, d, J=8.9Hz), 7.56(1H, dd. J=8.8 and 2.0Hz), 7.84(1H, d, J=2.0Hz) 
Preparation Eacample 33-2 
5-Bromo-2-propylbenzo[blfuran 

In the same manner as in Preparation Example 32-2, the objective 
compound (5.85 g) was obtained from 5-bromo-2-propylbenzo[b]furan (7.00 g), 
hydrazine monohydrate (5.00 g) and potassium hydroxide (6.00 g). 
*H-NMR(CDa3 , 6 ppm) : 1.01(3H, t. J=7.4Hz), 1.7 2-1.81(2H, m). 2.73(2H. t, J=7.3Hz), 
6.32(1H, s), 7.25-7.30(2H, m), 7.59(1H, d, J=1.8Hz) 
Preparation Example 33-3 
5-Carbo:gr-2-propylbenzo(b]furan 

In the same manner as in Preparation Example 32-3, the objective 
compound (3.01 g) was obtained from 5-bromo-2-propylbenzolb]furan (5.85 g), 
methyl iodide (10.0 g), magnesium (2.67 g) and diy ice. 

*H-NMRPMSO-d6, 6 ppm) : 0.95(3H, t, J=7.4Hz), 1.67-1.75(2H, m), 2.76(2H, t, 
J=7.4Hz), 6.70(1H, d, J=0.70Hz), 7.56(1H, d, J=8.5Hz), 7.83(1H, dd. and l.THz), 

8.15(1H, d. J=1.5Hz) 
Preparation Eacample 33-4 
5-(Metho3cycarbonyl)-2-prop3dbenzo[blfuran 

In the same manner as in Preparation Example 32-4, the objective 
compound (3.22 g) was obtained from 5-carbo}Qr-2-propylben2o[b]furan (3.00 g). 
*H-NMR(CDCl3 , <y ppm) : 1.02(3H, t, J=7.4Hz), 1.76-1.81(2H, m), 2.76(2H, t, J-7.5Hz), 
3.93(3H, s), 6.44(1H, s), 7.42(1H, dd, J=8.2Hz), 7.94(1H, dd, J=8.6 and 1.7Hz), 8.21(1H, s). 
Preparation Eacample 33-5 

3-(2,4-Dichloroben2oyl)-5-(metho:Qrcarbonyl)-2-propylbenzo[blfuran 

In the same manner as in Preparation Example 31-2, the objective 
compound (4.29 gj was obtained from 5-(methoxycarbonyl)-2-propylbenzo[b]furan 
(3.20 g), aluminum chloride (4.00 g) and 2,4-dichlorobenzoyl chloride (3.84 g). 
*H-NMR(CDCU , 6 ppm) : 0.91(3H, t, J=7.4Hz). 1.7 2-1.80(2H, m), 2.76(2H, t. J=7.5Hz), 
3.91(3H, s), 7.38(1H, d, J=8.1Hz), 7.42(1H, dd. J=8.2 and 1.9Hz), 7.50(1H, d, J=8.3Hz), 
7.54(1H, d, J=2.0Hz). 8.04(1H, dd, J=8.7 and 1.8Hz), 8.15(1H, d, J=1.9Hz) 
Preparation Example 33-6 

3-(2,4-Dichloroben2yl)-5-(methoxycarbonyl)-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 31-3, the objective 
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compound (2.27 g) was obtained from 3-(2,4-dichlorobenzqyl)-5- 
(methoxycarbonyl)-2-propylbenzoIblfuran (2.42 g). 
*H-NMR(CDCa3 , <y ppm) : 0.94(3H, t, J=7.4Hz), 1.69-1.77(2H, m), 2.71(2H, t, J=7.5Hz), 
3.89(3H, s), 4.04(2H, s), 6.91(1H, d, J-8.4H2), 7.08 (IH, dd, J=8.3 and 2. IHz), 7.43- 
7.46(2H, m), 7.94-7.98(2H, m) 
Preparation Eacample 33-7 

5-Carboxy-3-(2,4-dichlorobenzyl)-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 31-4, the objective 
compound (2.04 g) was obtained from 3-(2,4-dichloroben2yl)-5- 
(methoxycarbonyl)-2-propylbenzo[b]furan (2.25 g). 

»H-NMRpMSO-d« , 6 ppm) : 0.87(3H, t, J=7.4Hz), 1.60-1.68(2H, m), 2.76(2H, t, 
J=7.4Hz), 4.11(2H, s), 7.18(1H, d, J=8.4Hz), 7.34 (IH. dd, J=8.3 and 2.2Hz), 7.58 (IH, d, 
J=8.7Hz), 7.63(1H, d, J=2.1Hz), 7.83(1H. dd, J=8.6 and 1.7H2), 7.89(1H, d, J=1.6Hz). 
12.75(1H, brs). 
Preparation Example 34-1 
Methyl 4-((2,2-dimethoxy)ethoxy)benzoate 

Methyl 4-hydroxybenzoate (15.52 g), bromoacetaldehyde dimethyl acetal 
(16.90 g) and 60% sodium hydride (5.00 g) were heated in dimethyl formamide (50 
ml) at BO'C for 18 hr. Dimethyl formamide was distilled away from the reaction 
mixture, and toluene and water were added. The separated toluene layer was 
dried over magnesium sulfete, and the solvent was distilled away to give the 
objective compound (16.00 ^. 

»H-NMR(CDa3,(y ppm) : 3.47(6H, s), 3.89(3H, s). 4.06(1H, d, J=5.3Hz), 4.73(1H, d, 
J=5.2Hz), 6.94(2H, d, J=8.9Hz), 7.99(2H, d, J-8.9Hz) 
Preparation Eammple 34-2 
5-(Metho3cycarbonyl)benzo[blfuran 

Methyl 4-((2,2-dimethoxy)ethaxy)benzoate (10.00 g) and polyphosphoric 
add (20.00 g) were refluxed in 1,2-dichloroethane (50 ml) for 1 hr. After cooling, 
ice was added, and the separated oi^ganic layer was washed with 10% hydrochloric 
add. The mixture was dried over magnesium sulfate, concentrated and purified 
by column diromatography to give the objective compound (0.86 g). 

*H-NMR(CDa3,<y ppm) : 3.94(3H, s). 6.85(1H, dd, J=2.4 and 0.8Hz), 7.53(1H, d, 
J=8.6Hz), 7.69(1H, d. J=2.2Hz), 8.03(1H, dd, J=8.7 and 1.7Hz), 8.35(1H, d, J=1.7Hz) 
Preparation Example 34-3 

3-(2,4-Dichlorobenzoyl)-5-(metho3cycarbonyl)-2-propylbenzo[b]furan 

In the same maimer as in Preparation Example 31-2, the objective 
compound (0.34 g) was obtained from 5-(methoxycarbonyl)benzotb]furan (0.85 g), 
aluminum chloride (1.11 g) and 2,4-dichlorobenzoyl chloride (1.00 g). 
*H-NMR(CDCl3 , 6 ppm) : 3.96(3H, s). 7.38(1H, dd, J=8.3 and 1.9Hz), 7.46(IH. d. 
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J=8.2Hz), 7.50(1H, d, J=2.0Hz), 7.57(1H, d, J=8.9H^, 7.94(1H, s), 8.13(1H, dd, J=8.7 and 
1.8Hz), 8.94(1H, d, J=1.4Hz) 
Preparation Bxainple34-4 

3-(2,4-DicWorobenzyl)-5-(metho?g^carbonyl)benzo[b^ 

In the same manner as in Preparation Example 16-2, the objective 
compound (0.28 ^ was obtained from 3-(2,4-dichlorobenzoyl)-5- 
(methoxycarbonyl)benzo[b]furan(0.34 gj. 

^H-NMR(CDCl3,(y ppm) : 3.93(3H, s), 4.11(2H, s), 7.13-7.18(2H, m), 7.41 (IH, s). 7.50(1H, 
d, J=8.8Hz), 8.03(1H, dd, J=8.7 and 1.8Hz), 8.21(1H, d, J=1.7Hz). 
Preparation Example 34-5 

5-Carboxy-3-(2 ,4-dichlorobenzyl)benzo[b]furan 

In the same manner as in Preparation Example 35-5 to be mentioned below, 
the objective compound (0.26 g) was obtained from 3-(2,4-dichlorobenzyl)-5- 
(metho5qrcarbonyl)benzo[b]furan (0.28 gj. 

^H-NMR(CDa3,<y ppm) : 4.13(2H, s), 7.17-7.18(2H, m), 7.43-7.55 (2H, m), 7.54 (IH, d, 
J=8.8Hz), 8.10(1H, dd, J=8.7 and 1.7Hz), 8.30(1H, d, J=1.6Hz). 
Preparation Example 35-1 
5-Bromo-2-methylbenzo[b]thiophehe 

4-Bromobenzenethiol (10.0 g, 52.8 mmol) was dissolved in acetone (100 ml), 
and anhydrous potassium carbonate (8.8 g, 63 mmol), and 2,3-dichloropropene 
(7.0 g, 63 mmol) were added. The mixture was stirred at room temperature for 14 
hr. Acetone was distilled away under reduced pressure and toluene and water 
were added to the residue. The toluene layer was separated. The oii^inic layer 
was washed with water, and dried over anhydrous sodium sulfate. The desiccant 
was filtered away and the filtrate was concentmted under reduced pressure to give 
a i)ale-yellow oil (13.9 ^. This oil was dissolved in diethyl aniline (45 ml), and the 
mixture was stirred at 205"C for 50 hr with heating. Diethyl aniline was distilled 
away under reduced pressure, and 3N hydrochloric acid and toluene were added 
to the residue. Afler the toluene layer was separated, the organic layer was dried . 
over anhydrous sodium sulfate. The desiccant was filtered off, and the filtrate 
was concentrated under reduced pressure. The residual crystalline oil was 
dissolved in hexane, and the insoluble oil was removed by decantation. After 
concentration under reduced pressure, the residue was recrystallized from a small 
amount of hot hexane to give the objective compound (5,9 g, 58%) as colorless 
crystals. 

^H-NMRlCDQa, 6 ppm) : 7.77(1H, d, J=1.9 Hz), 7.58(1H, d, J=8.4 Hz), 7.33(1H, dd, J=1.9 
8.4 Hz), 6.90(1H, s), 2.58(1H, d, J=1.0Hz) 
Preparation Example 35-2 
5-Carboxy-2-methylbenzo[b]thiophene 
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Magnesium (1.93 g, 79 mmol) was dispersed in diethyl ether, and diethyl 
ether (50 ml) solution of 5-bromo-2-methylbenzo[b]thiophene (3.0 g, 13.2 mmol) 
and methyl iodide (5.62 g, 40 mmol) was added dropwise thereto over about 30 
min in such a manner that mild refluxing could be maintained. After the 
completion of the addition, the mixture was refluxed under heating for about 50 
min, and the reaction mixture was cooled with ice. The reaction mixture was 
gradually added with stirring to diethyl ether containing pulverized diy ice. The 
reaction mixture containing oil was extracted with 2N hydrochloric acid, and the 
organic layer was extracted with IM aqueous sodium hydroxide solution. The 
aqueous layer was acidified with 3M hydrochloric acid, and the precipitated 
crystals were extracted with diethyl ether. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate. The desiccant was 
filtered oflF, and the filtrate was concentrated under reduced pressure to give the 
objective compound (2.1 g, 82%) as colorless oystals. 
*H-NMRpMSO-de, 6 ppm) : 12.84(1H, brs), 8.30(1H, d, J=1.3Hz), 7.96(1H, d, J=8.4Hz), 
7.80(1H, dd, J=1.6 and 8.4Hz), 7.26(1H, s), 2.57(1H, d, J=1.1H2) 
Preparation Escasnple 35-3 

5-(Methoxycarbonyl)-2-methylbenzo[b]thiophene 

5-Carboxy-2-methylbenzo[b]thiophene (2.1 g, 10.9 mmol) was dispersed in 
methanol (50 ml), and concentrated sulfuric add was added. The mixture was 
refluxed with heating for 6 hr. After cooling, a saturated aqueous solution of 
sodium hydrogencarbonate was added, and methanol was distilled away under 
reduced pressure. The residue was extracted with methyl t-butyl ether. The 
organic la3^r was washed with saturated brine, and dried over anhydrous sodium 
sulfate. The desiccant was filtered ofiF, and the filtrate was concentrated under 
reduced pressure to give the objective compound (2.0 g, 89%) as colorless crystals. 

*H-NMR(CDCa3, 6 ppm) : 8.35{1H, d, J=l,5Hz), 7.91(1H, dd, J=1.5 and 8.4Hz), 7.78(1H, d, 
J=8.4Hz), 7.04(1H, m), 3.94(3H, s), 2.60(3H, d, J=1.2Hz) 
Preparation Example 35-4 

3-(2,4-Dichlorobenzoyl)-5-(methoxycarbonyl)-2-methylbenzo[b]thiophene 

Aluminum chloride (1.24 g, 9.3 mmol) was dispersed in methylene chloride 
(10 ml), and 2,4-dichlorobenzoyl chloride (0.97 g, 4.7 mmol) and then 5- 
(methoxycarbonyl)-2-methylbenzo[b]thiophene(0.8 g, 3.9 mml) were added thereto. 
The mixture was stirred at room temperature for 4 hr. The reaction mixture was 
poured into ice water and ethyl acetate was added. The mixture was extracted. 
The organic layer was washed twice with a saturated aqueous solution of sodium 
hydrogencarbonate and once with brine, and dried over anhydrous sodium sulfate. 
The desiccant was filtered off, and the filtrate was concentrated under reduced 
pressure to give the objective compound (1.5 g, quantitative) as pale yellow 
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ciystals. 

*H-NMRpMSO-d«.<y ppm) : 8.49(1H. d. J=1.3Hz). 8.00(1H, dd. J-=1.4 and 8.4Hz). 
7.81(1H, d, J=8.4Hz). 7.49(1H, d, J-1.8Hz). 7.47(1H. d, J=8.3Hz), 7.40(1H. dd. J=1.9 and 
8.3Hz), 3.90(3H, s), 2.43(3H, s) 
Px«paration Example 3S-5 

3-((2,4-IMcWorophenyl)hydrojcymiethyl)-5-(meth<Hcyc^ 

benzo(b]thiophene 

3-(2,4-DicWorobenzqyl)-5-(metho3Q'carbonyl)-2-methylbenzolb^ 

thiophene (600 mg, 1 .58 mmol) was dissolved in a mixed solvent of 
tetrahydrofuran (10 ml) and methanol (1 ml), and sodium borohydride (72 mg, 1.9 
mmol) was added thereto tmder ice-cooling. The mixture was stirred for 40 min 
under ice-cooling. Water was added to the reaction mixture, and the mixture was 
extracted with ethyl acetate. The oiganic layer was washed with saturated brine, 
and dried over anhydrous magnesium sulfate. The desiccant was filtered off, and 
the filtrate was concentrated under reduced pressure to give the objective 

compound (580 mg, 96%) as colorless crystals. 
^H-NMR(CDCl3, 6 ppm) : 8.46(1H, d. J=1.3Hz), 7.90(1H, dd. J=1.5 and 8.4Hz), 7.77(1H, d. 

J=8.4Hz). 7.70(1H, d. J=8.4Hz). 7.37(1H. d. J=2.1Hz), 7.29(1H. dd. J=2.1 and 8.4H^. 

6.44(1H, d, J=2.8Hz). 3.90(3H, s), 2.52(3H. s). 2.04(1H. brs) 

Preparation Example 35-6 

3-(2,4-Dichlorobenzyl)-5-(methoxycarbonyl)-2-methylbenzoIblthiophene 

Trifluoroacetic add (30 ml) was cooled with ice, and sodium borohydride 
(537 mg, 14.2 mmol) was gradual^ added at 5 - 7'C for 20 min under a nitrogen 
atmosphere. A solution of 3-((2,4-dichlorophehyl)hydrragrmethyl)-5- 
(methoxycarbonyl)-2-methylbenzolblthiophene in methylene chloride was added 
diopwise for 50 min and the mixture was stirred at room temperature for 70 min. 
After the completion of the reaction, the reaction mixture was poured into ice water, 
and trifiuoroacetic add was neutralized with 25% aqueous solution of sodium 
hydroxide to make the solution alkaline. The solution was extracted with ethyl 
acetate, and the organic layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The desiccant was filtered off, and the filtrate was 
concentrated under reduced pressure to give the objective compound (0.52 ^ as 
colorless crystals. 

»H-NMR(CDa3.(y ppm) : 8.13(1H. d. J=1.4Hz), 7.94(1H. dd. J=1.5 and 8.3Hz). 7.83(1H, d. 
J-8.3HZ), 7.44(1H, d, J=2.2H2^. 7.01(1H, dd. J=2.1 and 8.3H^, 6.61(1H, J=8.3Hz), 
4.20(2H. s), 3.90(3H, s). 2.46(3H, s) 
Preparation Example 35-7 

5-Carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]thiophene 

A mixture of 3-(2,4-Dichlorobenzyl)-5-(metho3cycarbonyl)-2-methylbenzo- 
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[blthiophene (0.52 g, 1.42 mmol), methanol (5 ml), tetrahydrofuran (5 ml) and 2M 
aqueous sodium hydroxide solution (7 ml) was refluxed under heating for 1 hr. 
The reaction mixture was concentrated under reduced pressure, and water was 
added to the residue. Then, the mixture was addiiied with 3N hydrochloric add 
and the predpitate was extracted firom hot ethyl acetate. The oig3nic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off, and the filtrate was concentrated under reduced 
pressure to give the objective compound (0.45 g, 90% by two steps) as colorless 
oystals. 

»H-NMRpMSO-de,(y ppm) : 12..91((1H, brs), 8.01(1H. d, J=8.5Hz), 8.00(1H. s), 7.82(1H, 
dd, J=1.7 and 8.3Hz), 7.66(1H, d, J=2.0Hz), 7.25(1H, dd. J=2.1 and 8.4Hz), 6.77(1H, d, 
J=8.4Hz), 4.24(2H, s), 2.50(3H, s) 
Preparation Example 36-1 
2-Bromophenyl (n-butane-2-on- l-yl)thioether 

2-Bromothiophenol (3.5 ml), l-bromo-2-butanone (3.1 ml) and potassium 
carbonate (6.90 g) were stirred in acetone at room temperature for 30 min. The 
reaction mixture was added to water (100 ml). The mixture was extracted with 
toluene (100 ml), dried over magnesium sulfate, and concentrated to give the 
objective compound (8.46 g) as an oil. 
»H-NMR(CDa3. 6 ppm) : 1.07 (3H, t, J=7.3Hz), 2.66(2H, quartet. J=7.3Hz), 7.05-7.09(lH, 
m), 7.27-7.29(2H, m), 7.55(1H, d, J=8.4Hz) 
Preparation Example 36-2 
7-Bromo-3-ethylbenzo[b]thiophene 

Polyphosphoric add (15.0 g) was added to 2-bromophenyl(n-butane-2-on- 
lryl)thioether (6.8 1 g), and the mixture was stirred at leOXJ for 2 hr. Ice was 
added to the reaction mixture and the mixture was extracted with toluene. The 
extract was washed with 10% aqueous ammonium chloride and a saturated 
aqueous solution of sodium hydrogencarbonate, dried over magnesium sulfate 
and concentrated to give the objective compound (4.43 g) as an oil. 

*H-NMR(CDa3,(y ppm) : 1.36(3H, t, J-7.5Hz). 2.84(2H, quartet, J=7.5Hz), 7.16(1H, s), 
7.27(1H, t, J=7.8Hz), 7.50(1H, d, J-7.6Hz), 7.70(1H, d, J=7.9Hz) 
Preparation Example 36-3 
7-Carbo3cy-3-ethylbenzo[b]thiophene 

Magnesium (2.67 g) was stirred in ether ( 15 ml) at room temperature. A 
solution of 7-bromo-3-ethylbenzo[blthiophene (4.40 g) and methyl iodide (7.76 g) 
in ether (50 ml) were added dropwise over 30 min. Then, rettuxing was conducted 
for 50 min and the reaction mixture was cooled in ice water bath. Using a 
separate reaction vessel, pulverized diy ice was stirred in etiier, and the Grignard 
reagent prepared above was transferred to the vessel for about 5 min. To the 
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reaction mixture was added 2N hydrochloric add to acidify the solution, and the 
ether layer was separated. The solution was made alkaline with a 5% aqueous 
sodium hydroxide solution. The separated aqueous layer was acidified with 2N 
hydrx)chloric add. After extraction with ether, the extract was dried over sodium 
sulfate and concentrated to give the objective compound (3.22 g) as crystals. 
»H-NMR(C3DCl3,(y ppm) : 1.40(3H, t, J=7.3Hz), 2.91(2H, quartet, J=7.5Hz), 7.25(1H, s), 
7.52(1H, t, J=7.6Hz), 8.02(1H, dd. J=7.9 and 0.9H^, 8.25(1H, d, J=7.4Hz) 

Preparation Example 36-4 

3-Ethyl-7-(methaJcycarbonyl)benzo[b]thiophene 

7-Carbo3gr-3-ethylbenzo[blthiophene (3.20 g) and concentrated sulfuric 
add were stirred in methanol (100 ml) at 60'C for 16 hr. The reaction mixture 
was concentrated and chloroform was added thereto. The mixture was washed 
with a saturated aqueous solution of sodium hydrogencarbonate. The chloroform 
was separated, and the residue was dried over magnesium sulfate, and 
concentrated to give the objective compound (3.04 g). 

»H-NMR(CDa3,(y ppm) : 1.39(3H, t. J=7.5Hz), 2.89(2H, quartet, J=7.5Hz). 4.02(3H, s), 
7.22(1H, s), 7.47(1H, t, J=7.8Hz), 7.95(1H, dd, J=7.9 and 0.9Hz), 8.12(1H, d. J=7.5Hz) 
Preparation Example 36-5 

2-(2,4-Dichlorobenzoyl)-3-ethyl-7-(methoxycarbonyl)benzo[blthiophene 

Aluminum chloride (2.48 g) was stirred in methylene diloride (10 ml) and a 
solution of 2,4-dichlorobenzoyl chloride (1.94 g) in methylene diloride (10 ml) was 
added dropwise over 5 min. After stirring for 2 hr, ice was added to the reaction 
mixture, and the mixture was extracted with ethyl acetate. The extract was 
washed twice with a saturated aqueous solution of sodium hydrogencarbonate 
and once with a saturated aqueous solution of ammonium diloride and sodium 
sulfate. The concentration gave the objective compound (3. 12 g). 

*H-NMR(CDa3.<y ppm) : 1.32(3H, t, J=7.5Hz), 3.28(2H, quartet, J=7.5Hz), 3.99(3H, s), 
7.37(1H, dd, J=8.3 and 2.0Hz). 7.45(1H. d, J=8.2Hz), 7.49(1H, d, J=1.9Hz), 7.56(1H, t, 
J=7.9H^, 8.16(1H, d. J=8.2Hz), 8.26(1H. d, J=7.4Hz) 
Preparation Example 36-6 

7-Carbo3cy-2-(2,4-dichloroben2yl)-3-ethylbenzo[blthiophene 

2-(2,4-Dichlorobenzoyl)-3-ethyl-7-(methoxycarbonyl)ben2o[blthiophene 

(2.85 g) and hydrazine hydrate (3.50 g) were stirred in ethylene glycol (30 ml) at 
160*0 for 1 hr. After cooling, potassium hydroxide (3.30 g) was added, and the 
mixture was stirred at 160'C for 2 hr. After cooling, ice and concentrated 
hydrochloric add were added, and the mixture was extraded with ethyl acetate. 
The extract was dried over sodium sulfate and concentrated, and the residue was 
purified by silica gel column chromatography to give the objective compound (1.98 
^ as white crystals. 
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'H-NMR(CDa3.<y ppm) : 1.20(3H, t, J=7.6Hz), 2.88(2H. quartet, J=7.6Hz), 4.31(2H, s). 
7.12(1H, d, J=8.4Hz), 7.17(1H, dd, J=8.4 and 2.1Hz), 7.42(1H, d, J=2.1Hz), 7.50(1H, t, 
J=7.8Hz), 7.95 (IH, dd, J=7.9 and 0.8Hz), 8.16(1H, dd, J=7.8 and 0.8Hz). 
Preparation BKample 37-1 

Ethyl 3-(2,4-dichloroben2ylainino)-4-nitn)benzoate 

A mixture of 3-fluoro-4-nitrobenzoic add (5.20 g), 2,4-dichlorobenzyl-amine 
( 14.8 g) and toluene (35 ml) was refluxed under heating for 24 hr. The mixture was 
heated to room temperature, and water and ethyl acetate were added. The mixture 
was stirred and precipitated crystals were collected by filtration. The chloroform 
layer of the filtrate was separated and the solvent was distilled away. Ether was 
added to the residue and the precipitated crystals were collected by filtration. The 
crystals were combined, washed with ether and dried to give 3-(2,4-dichlorobenzyl- 
amino)-4-nitroben2oic add. Sulfuric add (2.3 g) was added thereto, and the 
mixture was refluxed under heating in ethanol for 6 hr. The reaction mixture was 
concentrated and poured into a saturated aqueous solution of sodium 
hydrogencarbonate. The mixture was extracted with ethyl acetate, washed with 
saturated brine and dried. The solvent was distilled away and the residue was 
crystallized from a mixed solvent ofethyl acetate and hexane. The crystals were 
collected by filtration and dried to give the objective compound (4.0 ^. 
^H-NMR(CDa3.<y ppm) : 1.38(3H, t, J=7.1Hz), 4.37(2H, q, J=7.1Hz), 4.66(2H, d, J=5.9Hz), 
7.2 2-7.32(3H, m), 7.46(1H, d, J=2.0H^. 7.48(1H, d, J-1.7Hz), 8.25(1H, d, J=8.8Hz), 
8.37(1H, brs). 

Preparation Easamide 37-2 

Ethyl 4-amino3-(2,4-dichlorobenzylamino)benzoate 

Ethanol (7 ml), tetrahydrofuran (7 ml) and water (28 ml) were added to ethyl 
3-(2,4-dichlorobenzylamino)-4-nitrobenz6ate (1.40 g), and sodium hydrosulfite 
(4.50 g) was added at room temperature. The mixture was stirred at 50°C for 20 
min. The reaction mixture was extracted with chloroform and water, and the 
organic layer was washed with saturated brine, dried and concentrated to give the 
objective compound (1.4g, as a crude product). The crude product was used in 
the followii^ reaction as it was. 
Preparation Example 37-3 

l-(2,4-Dichlorobenzylamino)-2-hydro35y-6-(ethb3Qrcarbonyl)benzimidazol 

A solution of crude ethyl 4-amino-3-(2,4-dichlorobenzylamino)benzoate 
(1.4 g) and tetramethoxymethane (2.60 g) in acetic add (4 ml) was stirred at 60'C 
for 5 hr. The reaction mixture was concentrated, and ethanol ( 10 ml) and 
concentrated hydrochloric acid (0.5 g) were added to the residue obtained. The 
mixture was refluxed under heating for 2 hr. The mixture was heated to room 
temperature, and neutralized with a saturated aqueous solution of sodium 
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hydrogencarbonate. The solvent was distilled away under reduced pressure. 
Precipitated gum was gathered, and suspended in ethanol, ffltered and dried to 
give the objective compound (0.400 ^. 

»H-NMRpMSO-d« . 6 ppm) : 1.27(3H, t, J-7.1Hz), 4.24(2H, q, J=7.1Hz), 5.12(2H, s), 
7.04(1H, d, J=8.4Hz), 7.12(1H, d, J=8.2Hz), 7.37(1H, dd, J=2.1 and 8.4Hz), 7.51(1H, s), 
7.67-7.72(2H, m), 1 1.37(1H, brs) 
Preparation Eacample 37-4 

l-(2,4-Dichlorx)benzylamino)-6-(ethoxycarbonyl)-3-methyl-2-benzimidazolone 

Sodium hydrite (0.080 g, 60% suspension in oil) was added to a solution of 
l-(2,4-dichloroben2ylamino)-2-hydroxy-6-(ethoxycarbonyl)benziinidazole (0.396 ^ 
in N,N'-dimethylformamide (4 ml), and the mixture was stirred at room 
temperature for 1 hr. Methyl iodide (0.307 g) was added, and the mixture was 
stirred for 2 hr. The precipitated crystals were collected by filtration, washed vwth 
water and ethanol and dried to give the objective compound (0.348 g). 
»H-NMR(DMSO-d6 , 6 ppm) : 1.28(3H, t, J=7.1Hz), 3.41(3H, s), 4.25(2H, q. J=7.1Hz), 
5.17(2H. s), 7.05(1H. d, J=8.4Hz), 7.32(1H, d, J=8.3Hz), 7.36(1H. d, J=8.4Hz), 7.57(1H, s), 
7.69(1H, s), 7.76(1H, d, J=8.3Hz) 
Preparation Ebiample 37-5 

6-Carbo3cy- 1 -(2 ,4-dichlorobenzylaniino)-3-methyl-2-benzimidazolone 

Ten percent sodium hydroxide (0.650 g) was added to a mixture of l-(2,4- 
dichloroben2ylaniino)-6-(ethoxycarbonyl)-3-methyl-2-benzimidazolone (0.308 g), 
ethanol (4 ml), tetrahydrofuran (8 ml) and water (4 ml), and the mixture was stirred 
at 60"C for 2.5 hr. A part of the reaction mixture was concentrated, and 
neutralized with a saturated aqueous solution of sodium hydrogencarbonate. 
The crystals precipitated were ffltered and dried to give the objective compound 
(0.276 gi. 

»H-NMRpMSO-d« , 6 ppm) : 3.41(3H, s), 5.16(2H, s), 7.03(1H, d, J=8.4Hz), 7.29(1H, d, 
J=8.2H2), 7.36(1H, dd, J=2.1 and 8.4Hz), 7.55(1H, d, J=1.4Hz), 7.e9(lH, d, J=2.1H^, 
7.75(1H, dd, J=1.4 and 8.3Hz) 
Pre^mtion Example 38-1 

l-(2,4-Dichlorobenzyl)-6-(ethQ3grcarbonyl)benzotriazole 

Ethyl 4-amino-3-(2,4-dichloroben2ylamino)benzoate (0.89 g), concentiiated 
sulfuric add (1.0 g) were stirred in a mixed solvent of acetic add (20 ml), water (10 
ml) and tetrahydrofuran (20 ml). Sodium nitiite (3.0 g) was added thereto, and 
the mixture was stirred at room temperature for 30 min. The solvent was distilled 
away, and water was added to separate the toluene la3rer. The mixture was 
washed vdth a saturated aqueous solution of sodium hydrogencarbonate. The 
toluene layer was concentrated to give the objective compound (0.64 g) as a crude 
product. 
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*H-NMR(CDCl3 , <y ppm) : 1.43(3H, t. J=7.2Hz), 4.43(2H, quartet, J=7.1Hz ), 5.97(2H, s), 
6.94 (IH, d, J=8.4Hz), 7.18(1H, dd, J=8.4 and 2.1H^. 7.48(1H. d. J=2.0Hz), 8.06(1H, dd, 
J=8.7 and 1.3Hz), 8.12(1H, dd, J=8.9 and 0.9Hz), 8.23(1H, d. J=1.0H^ 
Preparation Eacample 38-2 
6-Carboxy- l-(2,4-dichloroben2yl)benzotriazole 

l-(2,4-DicWorobenzyl)-6-(ethoxycarbonyl)benzol3iazole (0.60 g) was 
refluxed under heating in a mixed solvent of 5 % aqueous solution of sodium 
hydroxide (6 g) and ethanol (20 g) for 0.5 hr. After cooling, concentrated 
hydrochloric add (4 ml) and water (10 ml) were added to the reaction mixture, and 
the mixture was extracted with ethyl acetate, concentrated and dried to give the 
objective compound (0.50 g) as a crude product. 
^H-NMRpMSO-ds , 6 ppm) : 6.13(2H, s), 7.24(1H, d, J=8.3Hz), 7.43-7.46(lH, m). 
7.70-7.72(lH, m), 7.95(1H, d, J=8.8Hz), 8.14(1H, d, J=8.6Hz), 8.47(1H, s) 
Preparation Example 39-1 
4-Ethyl-3-nitrobenzoic acid 

4-Ethylbenzoic acid (20 g, 133 mmol) was ice-cooled and fuming nitric acid 
(94%, d= 1 .50, 50 ml) was dropwise added thereto for 40 min. The mixture was 
stirred at 4-5^ for 1.25 hr. The resulting yellow suspension was poured into 
ice-water and the precipitated crystals were collected by filtration. The crystals 
were dissolved in ethanol, and water was added for recrystallization to give the 
objective compound (24.6 g, 94.8%) as colorless crystals. 
»H-NMR(CDCla , 6 ppm) : 8.59(1H, d, J=1.6Hz), 8.24(1H, dd, J=1.6 and 8.0Hz), 
7.52(1H, d, J=8.0Hz), 3.00(2H, quartet, J=7.5Hz), 1.33(3H, t, J=7.5Hz) 
Preparation Eaeample 39-2 
3-Amino-4-ethylbenzoic add 

4-Ethyl-3-nitrobenzoic add (5.0 g, 27.4 mmol) was dissolved in methanol 
(50 ml) and a Pd-C catalyst (5%, 250 mg) was added thereto. The mixture was 
stirred under a hydrogen atmosphere fix)m 0"C to room temperature for 1 hr. 
After the completion of the reaction, the catalyst was filtered ofif and the filtrate was 
concentrated under reduced pressure. The obtained crystals were washed with 
methyl t-butyl ether/hexane arid dried to give the object compound (3.2 g, 70.6%). 
*H-NMR(DMSO-d« , 6 ppm) : 12.40(1H, brs), 7.21(1H, d, J=1.6Hz), 7.07(1H, dd, 
J=1.6 and 7.6H^, 6.99(1H, d, J=7.7Hz), 5.06(2H, brs), 2.45(2H, quartet, J=7.4Hz), 
1.11(3H, t,J=7.4Hz). 
Preparation Example 39-3 
6-Carbo3Qr-3-methyl- 1 H-indazole 

To chloroform (75 ml), which had been passed through an alumina colunm, 
was added boron trifluoride diethyl ether complex (3.75 g, 26.4 mmol) and the 
mixture was cooled at - 12°C. A solution of 3-amino-4-ethylbenzoic add (2 .5 g, 
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15. 1 mmol) in tetrahydrofuran (25ml) was dropwise added tJiereto for 20 min. 
After the completion of the addition, t-butyl nitrite (1.87 g, 18.1 mmol) was added 
and the mixture was heated to 5*^0. The mixture was stirred at 5**C for 1.5 hr. 
Then potassium acetate (7.4 g, 75.4 mmol) and 18-crown-6-ether (400 mg, 1.51 
mmol) were added and the mixture was stirred at room temperature for 40 hr. 
The brown reaction mixture was concentrated under reduced pressure. Ethyl 
acetate/acetone (7/3, 100 ml) and IN hydrochloric add (25 ml) was added to the 
residue and the mixture was stirred at room temperature for 1 hr. Saturated 
brine (25 ml) was added thereto. The insoluble matter was filtered off and the 
filtrate was partitioned. The water layers were extracted with ethyl 
acetate /acetone (7/3, 40 ml) and the combined organic layer was dried over 
anhydrous magnesium sulfate. The drying agent was filtered off and the filtrate 
was concentrated under reduced pressure. The obtained brown oil (4.3 g) was 
dissolved in ethyl acetate, and then hydrogen chloride-diethyl ether (6 1 of 
hydrogen chloride in 40 ml of ether) and diethyl ether (100 ml) were added. The 
precipitated solid was collected by filtration. The obtained solid was extracted 
with ethyl acetate/acetone (7/3, 100 ml) and saturated brine (25 ml), and the 
aqueous layer was further extracted with ethyl acetate. The combined oiiganic 
layers were dried over anhydrous magnesium sulfate. The drying agent was 
filtered off and the filtrate was concentrated under reduced pressure. The 
obtained solid was washed with diethyl ether to give the objective compound (0.46 
g, 17%) as brown crystals. 
^H-NMRpMSO-de , 6 ppm) : 12.94(2H, brs), 8.04(1H, s), 7.77(1H, d, J=8.3Hz), 
7.62{1H, dd, J=l.l and 8.4Hz), 2.48(3H, s). 
Preparation Example 39-4 
6-(Methoxycarbonyl)-3-methyl- IH-indazole 

6-Carboxy-3-methyl- IH-indazole (359 mg, 2.11 mmol) was dissolved in 
methanol (50 ml), and concentrated sulfuric acid (0. 1 ml) was added. The 
mixture was heated under reflux for 22 hr. After cooling, a saturated aqueous 
sodium hydrogencarbonate solution was added and the methanol was distilled 
away under reduced pressure. The residue was extracted with ethyl acetate, and 
the organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate. The drying agent was filtered off and the filtrate was concentrated 
under reduced pressure to give the objective compound (340 mg, 87%) as brown 
crystals. 

^H-NMR(CDCl3 , 6 ppm) : 8.18(1H, s), 7.82(1H, d, J=8.4Hz), 7.72(1H, d, 
J=8.4Hz), 3.96(3H, s), 2.61(3H, s). 
Preparation Example 39-5 

l-(2,4-Dichlorobenzyl)-6-(methoxycarbonyl)-3-methyl-lH-indazole 
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6-(Methoxycarbonyl)-3-methyl-lH-indazole (0.40 g, 2.1 mmol) was 
dissolved in dimethylformamide (15 ml) and the mixture was ice-cooled. Sodium 
hydride (85 mg, 60% suspension in oil, 2. 1 mmol as NaH) was added and the 
mixture was stirred at 0*^0 for 30 min. 2,4-Dichlorobenzyl chloride (0.45 g, 
2.31 mmol) was added and the mixture was stirred at room temperature for 18 hr. 
The reaction mixture was extracted with ethyl acetate/water. The organic layer 
was washed with saturated brine and dried over anhydrous sodium sulfate. The 
drying agent was filtered off and the filtrate was concentrated under reduced 
pressure. The obtained crystalline residue was separated and purified by silica 
gel column chromatography (eluent: hexane/ethyl acetate=9/l) to give the 
objective compound (0.54 g, 74%) as colorless crystals. 

^H-NMR(CDCl3 , 6 ppm) : 8.06(1H, d, J=l.lHz), 7.82(1H, dd, J=l.l and 8.4H2), 
7.72(1H, d, J=8.3Hz), 7.42(1H, d, J=2.0Hz), 7.08(1H, dd, J=2.0 and 8.3Hz), 
6.60(1H, d, J=8.4Hz), 5.63(2H, s), 3.94(3H, s), 2.61(3H, s) 
Preparation Example 39-6 

6-Carboxy- l-(2,4-dichlorobenzyl)-3-methyHH-indazole 

l-(2,4-DicWorobenzyl)-6-(methoxycarbonyl)-3-methyl-lH-indazole (0.2 g, 
0.57 mmol) was suspended in ethanol (10 ml), and a IM aqueous sodium 
hydroxide solution (2 ml) was added. The mixture was stirred under heating at 
90**C for 40 min. After the starting compound disappeared, the ethanol was 
distilled away under reduced pressure. The residue was acidified with IN 
hydrochloric add (3 HliI) and extracted with ethyl acetate. The oi^anic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate. The 
drying agent was filtered off and the filtrate was concentrated under reduced 
pressure to give the objective compound (0. 19 g, 99%) as colorless crystals. 

^H-NMR(CDCl3, 6 ppm): 8. 14(lH,s),7.87(lH,dd,J=l. land 8.4Hz), 7.76(lH,d, 
J=8.2Hz), 7.43(1H, d, J=2.1Hz), 7.10(1H, dd, J=2.1 and 8.3Hz), 6.67(1H, d, 
J=8.3Hz), 5.65(2H, s), 2.63(3H, s) 
Preparation Example 40-1 

3-Ethyl-7-(methoxycarbonyl)-2,4-(lH,3H)-quinazolinedione 

A mixture of dimethyl 2-aminoterephthalate (4. 18 g), ethyl isocyanate (2.58 
ml) and triethylamine (1.0 ml) in toluene (20 ml) was heated at 70**C for 15 hr. 
After concentration, methanol (50 ml) and concentrated hydrochloric acid (10 ml) 
was added and the mixture was stirred at room temperature for 5 hr. After 
concentration, the residue was washed with water (50 ml) and methanol (50 ml) 
and dried to give the object compound (2.23 g). 

'H-NMR(DMSO-d^ , 6 ppm) : 1.14(3H, t, J=7.1Hz), 3.88(3H, s), 3.92(2H, quartet, 
J=7.1Hz), 7.69(1H, dd, J=8.3 and 1.4Hz), 7.75(1H, d, J=1.2Hz), 8.03(1H, d, 
J=8.2Hz), 11.58(1H, brs) 
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Preparation Example 40-2 

l-(2,4-Dichloroben2yl)-3-elJiyl-7-(methoxycarbonyl)-2,4(lH,3H)-qum 

A mixture of 3-ethyl-7-(metho3?ycarbonyl)-2,4(lH3H)-quinazolinedione 
(2.17 g), 2,4-dichloroben2yl chloride (2.05 g), potassium iodide (1.45 g) and 
potassium carbonate (5.0 g) in acetone (80 ml) was heated under reflux for 1.5 hr. 
After cooling, water (50 ml) was added to the reaction mixture and the precipitate 
was collected by filtration. The precipitate was washed with water (30 ml) and 
methyl t-butyl ether (30 ml) and dried to give the object compound (2.60 ^. 

*H-NMR(DMSO-d« , 6 ppm) : 1.20(3H, t, J=7.0Hz), 3.83(3H, s), 4.02(2H, quartet, 
J=7.0Hz), 5.38(2H, s), 7.16(1H, d, J=8.5Hz), 7.29-7.31(lH, m), 7.51(1H, s), 
7.75(1H, d, J=2.0Hz), 7.80(1H, d, J=8.1Hz), 8.22(1H, d, J=8.1Hz) 
Preparation Example 40-3 

7-Carboxy-l-(2,4-dichlorobenzyl)-3-ethyl-2,4-(lH,3H)-quinazolinedione 
l-(2,4-Dichlorobenzyl)-3-ethyi-7-(methoxycarbonyl)-2,4( 1 H,3H)- 
quinazolinedione (2.36 ^ in a mixture of a 5% aqueous sodium hydroxide solution 
(10 ^ and methanol (30 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric add (3.9 g) was added to the reaction mixture and the 
precipitate was collected by filtration. Hie precipitate was washed with water 
(100 g) and toluene (20 ml) and dried to give the objective compound (2.27 g) as 
white crystals. 

*H-NMR(DMSO-d« , 6 ppm) : 1.19(3H, t, J=7.0Hz), 4.02(2H, quartet, J=7.0Hz), 
5.37(2H, s), 7.14(1H, d, J=8.4Hz), 7.30(1H, dd, J=8.4 and 2.1Hz), 7.48(1H, s), 
7.75(1H, d, J=2.1Hz), 7.78(1H, d, J=8.0Hz), 8.20(1H, d, J=8.1Hz) 
IR(Nujol) : 1724, 1704, 1662cm-* 
mp : 238-240*0. 
Preparation Eaiample 41-1 

3-(2,4-Dichloroben2yl)-7-(methoxycarbonyl)-2,4(lH,3H)-quinazolinedione 

A mixture of dimethyl 2-aminoterephthalate (4.18 ^, N,!"?*- 
carbonyldiimidazole (3.89 ^ and N-methylmorpholine (4.0 ml) in tetrahydroftaran 
(30 ml) was stixed at room temperature for 2 1 hr. After concentration of the 
reaction mixture, acetonitrile (70 ml) and 2,4-dichloroben2ylamine (5.47 g) were 
added and the mixture was stirred at reflux temperature for 2 hr. The 
precipitated solid was washed with water (50 ml) and acetonitrile (50 ml) and dried 
to give the objective compound (4.64 g). 
*H-NMR(DMSO-d« , 6 ppm) : 3.90(3H, s), 5.09(2H, s), 7.15(1H, d, J=8.4Hz), 
7.30(1H, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.2Hz), 7.71(1H, dd, J=8.3 and 
1.4Hz), 7.81(1H, s), 8.06(1H, d, J=8.4Hz), 11.8(1H, brs) • 
Preparation Example 41-2 

3-(2,4-Dichlorobenzyl)-7-(methoxycarbonyl)- l-methyl-2,4(lH,3H)- 
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quinazolinedione 

A mixture of 3-(2,4-dichlorobenzyl)-7-(metho35ycarbonyl)-2,4-(lH,3H)- 
quinazolinedione (2.30 g), methyl iodide (2.13 g) and potassium carbonate (2.07 g) 
in acetone (30 ml) was heated under reflux for 2 hr. After cooling, the reaction 
mixture was concentrated, and the residue was washed with water (60 ml) and 
methyl t-butyl ether (20 ml) and dried to give the objective compound (2.25 ^ as 
white ciystals. 

*H-NMR(DMSO-d« , 6 ppm) : 3.58(3H, s), 3.93(3H, s), 5.14(2H, s), 7.17(1H, d, 
J=8.4Hz), 7.29 (IH, dd, J=8.4 and 2.0Hz), 7.65(1H, d, J=2.0Hz), 7.84(1H, dd, 
J=8.2 and 1.2Hz), 7.91(1H, s), 8.18(1H, d, J=8.2Hz) 
Preparation Example 41-3 

7-Carboxy-3-(2,4-dichlorobenzyl)-l-methyl-2,4(lH,3H)-quinazolinedione 

3-(2,4-Dichlon)benzyl)-7-(methox/carbonyl)- l-methyl-2,4-( 1H,3H)- 
quinazolinedione (2.02 ^ in a mixture of a 5% aqueous sodium hydroxide solution 
(10 g) and methanol (30 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric add (5.5 g) was added to the reaction mixture and the 
precipitate was collected by filtration. The precipitate v^as washed with water (50 
g) and methanol (50 g) and dried to give the objective compound (1.90 ^ as white 
ciystals. 

*H-NMR(DMSO-d« , 6 ppm) : 3.58(3H, s), 5.14(2H, s), 7.16(1H, d, J=8.5Hz), 7.29 
(IH, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.1H^, 7.82(1H, d, J=8.2Hz), 7.91(1H, s), 
8.16(1H, d, J=8.2Hz) 
IR(Nujol) : 1712, 1691, 1667cm-* 
mp: 308-3 lO^C. 
Preparation Example 42-1 

3-(2,4-Dichlorobenzyl)-7-(metho:Qrcarbonyl)-4(3H)-quinazolinone 

A solution of dimethyl 2-aminoterephthalate (4. 18 ^ and N,N- 
dimethylformamide dimethyl acetal (4.77 g) in dimethylformamide (20 ml) was 
heated at 135''C for 2 hr. The reaction mixture was concentrated to give an ofl 
(5.40 g). To 2.70 g of the ofl, 2,4-dichlorobenzylamine (3.52 g) was added and the 
mixture was heated for at lOO'C for 5 min. After cooling, the residue was washed 
with water (50 ml) and 2-propanol (50 ml) and dried to give the objective 
compound (3. 10 g) as white crystals. 
^H-NMR(DMSO-d« , 6 ppm) : 3.99(3H, s ), 5.26(2H, s), 7.24-7.27(2H, m), 7.42 
(IH, d, J=8.4Hz), 7.44(1H, d, J=2.2Hz), 8.12(1H, dd, J=8. 3 and 1.7Hz), 8.25(1H, s), 
8.35(1H, d, 8.4Hz), 8.39(1H, d, 1.4Hz) 
Preparation Example 42-2 

7-Carboxy-3-(2,4-dichloroben2yl)-4(3H)-quinazolinone 

3-(2,4-Dichlorobenzyl)-7-(methoxycarbonyl)-4(3H)-quinazolinone (2.00 g) 
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in a mixture of a 5% aqueous sodium hydroxide solution (20 ml) and methanol (20 
ml) was heated under reflux for 1 hr. After cooling, concentrated hydrochloric 
acid was added to the reaction mixture and the precipitate was collected by 
filtration. The precipitate was washed with water (50 ^ and toluene (30 ml) and 
dried to give the objective compound (1.50 g) as white crystals. 

*H-NMR(DMSO-d« , 6 ppm) : 5.25(2H, s), 7.19(1H, d, J=8.4Hz), 7.37(1H, dd, 
J=8.4 and 2.3Hz), 7.68(1H, d, J=2.1Hz), 8.03(1H, dd, J=8.2 and 1,5Hz), 8.18(1H, s), 
8.23(1H, d, J=8.4Hz), 8.58(1H, s) 
IR(Nujol) : 1724, 1679, 1660cm-\ 
mp : 244-246"a 
Preparation Example 43-1 

Dimethyl 2-((2 ,4-dichlorophenyl)acetylamino)terephthalate 

A mixture of dimethyl 2-aminoterephthalate (2.09 g), 2,4- 
dichlorophenylacetic acid (2.05 g), N,N-dimethylaminopyridine (1.32 g) and 
dicyclohexylcarbodiimide (2.22 g) in tetrahydrofuran (20 ml) was stirred at room 
temperature for 2 hr and then at 80**C for 4 hr. After cooling, the precipitate was 
filtered off and the filtrate was washed with 1 N hydrochloric acid. Chloroform was 
added to the obtained oiganic layer, and the mixture was washed with a saturated 
aqueous sodium hydrogencarbonate solution and dried over sodium sulfate. The 
solvent was distilled away and the residue was washed with water and methanol to 
give the object compound (2.54 g) as white crystals. 

^H-NMR(DMSO-de , 6 ppm) : 3.81(3H, s ), 3.86(3H, s), 3.93(2H, s), 7.45 (IH, dd, 
J=8.3 and 2.1Hz), 7.51(1H, d, J=8.3Hz), 7.73(1H, dd, J=8.2 and 1.7Hz), 7.97(1H, d, 
J=8. 2Hz), 8.74(1H, d, 1.7H2), 10.64(1H, s). 
Preparation Bicample 43-2 

2-(2,4-Dichlorobenzyl)-3-methyl-7-(methylcarbamoyl)-4(3H)-quinazolinone 

Dimethyl 2-((2,4-dichlorophenyl)acetylamino)terephthalate (0.96 ^ and a 
40% aqueous methylamine solution (5 ml) in a mixture of methanol (20 ml) and 
tetrahydrofuran (20 ml) were stirred at room temperature for 1 hr. After 
concentration of the reaction mixture, methanol (20 ml) and concentrated 
hydrochloric add (5 ml) were added to the residue and the mixture was stirred at 
50*C for 30 min. The reaction mixture was concentrated to give the objective 
compound (0.90 ^ as white crystals. 

'H-NMR(CDCl3 , 6 ppm) : 3.05(3H, d, J=4.9H2), 3.56(3H, s), 4.28(2H, s), 6.24(1H, 
brs), 7.12(1H, d, J=8.4Hz), 7.22(1H, dd, J=8.3 and 2.1Hz), 7.48(1H, d, J=2.2Hz), 
7.86(1H, dd, J=8.2 and 1.7Hz), 7.90(1H, d, J=1.6Hz), 8.32(1H, d, J=8.4Hz). 
Preparation Example 43-3 

7-Carboxy-2 -(2 ,4-dichloroben2yl) -3-methyl-4 (3H) -quinazolinone 

2-(2,4-Dichlorobenzyl)-3-methyl-7-(methylcarbamoyl)-4(3H)-quinazolinone 

99 



(0.88 g) in a mixture of concentrated sulfuric add (2.0 g) and water (2.0 g) was 
stirred at lOO'C for 7 hr. After cooling of the reaction mixture, water (5 ml) was 
added. The precipitate was collected by filtration, washed with methanol and 
dried to give the objective compound (0.69 g) as white crystals. 
»H-NMR(DMSO-d«. 6 ppm) : 3.58(3H, s), 4.37(2H, s), 7.37-7.44(2H, m),7.66(lH, 
d, J=2.0Hz), 7.87(1H, d, J=1.4Hz), 7.94(1H, dd, J=8.2 and 1.6Hz), 8.20(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1719, 1676cm-' 
mp : 266-27 1'C. 
Preparation Eacample 44-1 

6-(Ethoxycarbonyl)-3-(2,4-dichlorobenzyl)-3,4-dihydro-2-methylquinazoline 
hydrochloride 

A mixture of ethyl 3-methyl-4-nitrobenzoate (2.09 g), N-bromosuccinimide 
(2.78 g) and AIBN (0. 12 g) in carbon tetrachloride (10 ml) was heated under reflux 
for 12 hr. After cooling, precipitate was filtered offend the filtrate was 
concentrated. 2,4-Dichloroben2ylamine (2.76 g), the potassium carbonate (2.76 
g) and toluene (20 ml) were added to the residue and the mixture vvras stirred under 
heating at lOO'C for 1 . 5 hr. After cooling, the reaction mixture was washed with 
water and concentrated hydrochloric acid (5 ml) was added to the toluene layer. 
The resulting solid was collected by filtration, washed with water and toluene and 
dried to give a crude product of ethyl 3-(2,4-dichloroben2ylamino)metiiyl-4- 
nitrobenzoate hydrochloride (2.74 g). 

To the crude product were added sodium hydrosulfite (17 g), 
teti^ydrofiiran (20 ml), etiianol (20 ml) and water (80 ml) and tiie mixture was 
heated under reflux for 1 hr. After cooling, tiie tetrahydrofiiran layer was 
separated and conoentiated. To the residue containing ethyl 4-amino-3-(2,4- 
dichlorobenzyl-ainino)methylbenzoate as a main component , acetic acid (20 ml) 
and acetic anhydride (20 ml) were added and the mixture was heated at lOO'C for 
Ihr. After concentration of the reaction mixture containing ethyl 4- 
acetylamino-3-(2,4-dichloroben2ylamino)methylbenzoate as a main component, 
methanol (20 ml) and concentrated hydrochloric add (5 ml) were added and tiie 
mixture was heated under reflux for 1 hr. The reaction mixture was concentiated 
to give a crude product of the object compound (0.68 g). 
Preparation Eacample 44-2 

6-Carbo3cy-3-(2,4-dichlorobenzyl)-3 ,4-dihydro-2-methylquinazoline hydrochloride 

6-(Etho:Q^bonyl)-3-(2,4-dichlorobenzyl)-3,4-dihydro-2- 
methylquinazoline hydrochloride (0.68 g) in a mixture of a 10% aqueous sodium 
hydroxide solution (5 ml) and etiianol (10 ml) was stirred at 60"C for 1 hr. After 
standing cool the reaction mixture, concentrated hydrochloric add (5 ml) was 
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added and the precipitate was collected by filtration. The precipitated was 
washed with toluene and 2-propanol and dried to give the objective compound 
(0.4 1 g) as white crystals. 

'H-NMR(DMSO-de , 6 ppm) : 3.55(3H, s), 4.74(2H, s), 4.90(2H, s), 7.31(1H, d, 
J=8.3H2), 7.49 (IH, dd, J=8.4 and 2.2H2), 7.64(1H, d, J=8.4Hz), 7.71(1H, s), 
7.76(1H, d, J=2.0Hz), 7.89(1H, d, J=8.3Hz), 12.96(1H, brs) 
IR(Nujol) : 1718cm-^ 
mp : 277'C (decomposition) 
Preparation Example 45-1 

Dimethyl 2-((2,4-dichlorobenzyl)amino)terephthalate 

Dimethyl 2-aminoterephthalate (10.45 g), 2,4-dichloroben2yl chloride 
(11.74 g), potassium iodide (8.33 g) and potassium carbonate (13.82 g) in a mixed 
solvent of toluene (50 ml) and water (30 ml) were heated under reflux for 20 hr. 
After cooling, toluene (50 ml) was added and the precipitated yellow crystals were 
collected by filtration. The crystals were washed with water and toluene and dried 
to give the objective compound (7.87 g). The mother liquor was concentrated and 
crystallized from ethyl acetate to give the second crystals (4.43 g). 

^H-NMR(CDCl3 , 6 ppm) : 3.88(3H, s), 3.90(3H, s), 7.19-7.27(4H, m), 7.42(1H, d, 
J=2.0Hz), 7.99(1H, d, J=8.8Hz), 8.20-8.28(lH, m) 
Preparation Example 45-2 

Dimethyl 2-((N-acetyl)-(2,4-dichloroberxzyl)ainino)terephthalate 

A mixture of dimethyl 2-(2,4-dichloroben2yl)aminoterephthalate (12.00 g), 
N,N-dimethylaniline (7.92 g) and acetyl chloride (5.5 ml) in toluene (140 ml) was 
heated at 50"C for 15 hr. After cooling, ice and concentrated hydrochloric acid 
were added to acidify the reaction mixture and the toluene layer was separated. 
The toluene layer was washed successively with water and a saturated aqueous 
sodium hydrogencarbonate solution, dried over sodium sulfate and concentrated. 
The residue was crystallized from 2-propanol to give the objective compound (8.40 
g) as white crystals. 

'H-NMR(CDCl3 , 6 ppm) : 3.88(3H, s), 3.90(3H, s), 7.19-7.27(4H, m), 7.42(1H, d, 
J=2.0Hz), 7.99(1H, d, J=8.8Hz), 8.20-8.28(lH, m) 
Preparation Example 45-3 

2-((N-Acetyl)-(2,4-dichlorobenzyl)arnino)terephthalic add 

A mixture of dimethyl 2-((N-acetyl)-(2,4-dichlorobenzyl)aiiiino)terephthalate 
(2.05 g) and 10% aqueous sodium hydroxide solution {8.00 ^ in methanol (20 ml) 
was heated at 60"*C for 1 hr. After cooling, concentrated hydrochloric acid was 
added to acidify the reaction mixture and the precipitated solid was collected by 
filtration. The solid was washed with water (60 ml) and dried to give the objective 
compound (1.87 g) as white crystals. 
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^H-NMR{DMSO-d« , 6 ppm) : 1.73(3H, s), 4,30(1H, d, J= 10.30Hz), 5.28(1 H, d, 
J=10.30Hz), 7.37(1H, dd, J=8.3 and 2.0Hz), 7.41(1H, d, J=8.4Hz), 7.52(1H, d, 
J=2.0Hz), 7.55(1H, s), 7.97-7 .99(2H, m) 
Preparation Example 45-4 

2-({N-Acetyl)-(2,4-dichloroberizyl)aiTiino)- 1 ,4-dicarbamoylbenzene 

A mixture of 2-((N-acetyl)-(2,4-dichlorobenzyl)amino)terephthalic add (1.80 
g) and N,N'-carbonyldiimidazole (1.62 g) in tetrahydrofuran (10 ml) was stirred at 
room temperature for 1 hr. Thereto was added 25% ammonia water (50 ml). 
The mixture was stirred for 10 min and concentrated. The residue was washed 
with water and 2-propanol and dried to give the object compound (1.56 ^ as white 
crystals. 

'H-NMR(DMSO-d« , 6 ppm): 1.80(3H, s), 4.27(1H, d, J=15.75Hz), 5.28(1H, d, 
J=15.75Hz), 7.37(1H, dd, J=8.4 and 2.1Hz), 7.44(1H, d, J=8.4Hz), 7.50(1H, brs), 
7.54(1H, d, J=2.1Hz), 7.55(1H, d, J=1.5Hz), 7.59(1H, d, J=8.0Hz), 7.66(1H, brs), 
7.88(1H, d, J=7.9Hz), 8.01(1H, brs), 8.04(1H, brs) 
Preparation Example 45-5 

7-Carbamoyl- 1-(2 ,4-dichlorobenzyl)-2-methylquinazoline-4-one 

2-((N-Acetyl)-(2,4-dichlorobenzyl)amino)-l,4-dicarbamoylbenzene (1.50 g) 
in a mixture of concentrated hydrochloric acid (10 ml) and methanol (30 ml) was 
heated under reflux for 30 min. After concentration, the object compound (1.46 
g) was obtained as white ciystals. 

*H-NMR(DMSO-de , 6 ppm) : 2.70(3H, s), 5.70{2H, s), 7. 16(1H, d, J=8.4Hz), 
7.35(1H, dd, J=8.4 and 2.1Hz), 7.77(1H, brs), 7;86(1H, brs), 8.09(1 H, d, J=8.2Hz), 
8.32(1H, d, J=8.2Hz), 8.37(1H, brs) 
Preparation Example 45-6 

7-Carbo3Qr-l-(2,4-dichlorobenzyl)-2-methyl-4(lH)-quinazolinone 

7-CarbampyH-(2,4-dichloroben2yl)-2-methyl-4(lH)-quinazolinone (1.40 g) 
in a mixture of concentrated sulfuric add (6 ml) and water (6 ml) was heated at 
100*^0 for 1 hr. After cooling, the precipitated solid was collected by filtration, 
washed with water, dried and concentrated to give the object compound (1 .46 g) as 
white crystals. 

*H-NMR(DMSO-de , 6 ppm) : 2.54(3H, s), 5.56 (2H, s), 6.94(1H, d, J=8.5Hz), 
7.32(1H, d, J=8.5Hz), 7.74(1H, s), 7.81(1H, d, J=1.9Hz), 7.96(1H, d, J=8.2Hz), 
8.20(lH,d, J=8.2Hz). 
Preparation Example 46-1 
Methyl 4-bromomethyl-3-nitrobenzoate 

A mixture of methyl 3-nitro-4-methylbenzoate (4.147 g), N-bromo- 
succinimide (7.12 g) and AIBN (0.40 g) in carbon tetrachloride (30 ml) was stirred 
at 70*'C for 42 hr. After cooling, the insoluble matter was filtered oS* and the 
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filtrate was concentrated to give an oil (7.40 ^ containing the object compound. 
Preparation Ebcample 46-2 

2-((N-Acetyl)arninornethyl)--5-((N-acetyl)carbamoyl)- 1 -nitrobenzene 

The crude methyl 4-bromomethyl-3-nitrobenzoate (7.40 ^ obtained above 
in 25% aqueous ammonia water (140 ml) and methanol (70 ml) was stirred at SO'^C 
for 1 hr. The reaction mixture was concentrated, and acetic acid (50 ml) and 
acetic anhydride (50 ml) were added. After refluxing for 30 min, the reaction 
mixture was cooled and a saturated aqueous sodium hydrogencarbonate solution 
was added. The mixture was extracted with ethyl acetate, dried over magnesium 
sulfate and concentrated. The residue was washed with chloroform to give the 
object compound. 

^H-NMR(DMSO-de , 6 ppm) : 1.91(3H, s), 2.34(3H, s), 4.57(2H, d, J=5.9Hz), 
7.63(1H, d, J=8.3Hz), 8.19(1H, d, J=8.2Hz), 8.48-8.53(2H, m), 11.26(1H, brs) 
Preparation Example 46-3 

2-((N-Acetyl)aminomethyl)-5-((N-acetyl)carbamoyl)aniline 

2-((N-Acetyl)aminomethyl)-5-((N-acetyl)carbamoyl)-l-nitrobenzene (1.00 g) 
and sodium hydrosullite (7.0 g) in a mixture of tetrahydrofuran (5 ml), ethanol (5 
ml) and water (20 ml) were heated under reflux for 1 hr. After cooling, the organic 
layer was separated, dried over sodium sulfate and concentrated. The residue 
was purified by silica gel column chromatography to give the objective compound 
(1.06 g). 

Preparation Example 46-4 

7-(Acetylcarbamoyl)- l-(2,4-dichlorobenzyl)- 1 ,4-dihydro-2-methylquinazoline 
hydrochloride 

5-(Acetylcarbamoyl)-2-(acetylaminomethyl)aniline (1.06 g), potassium 
carbonate (1.40 g), potassium iodide (0.8 g) and 2,4-dichloroben2yl chloride (1.40 
g) in a mixture of dimethylformamide (15 ml) and water (10 ml) were stirred at QO'^C 
for 15 hr. After concentration of the reaction mixture, water was added and the 
mixture was extracted with ethyl acetate. The extract was concentrated, and 
methanol (5 ml) and concentrated hydrochloric acid (5 ml) were added. The 
mixture was refluxed for 1 hr. The reaction mixture was concentrated and 
purified by thin-layer chromatography to give the objective compound (0.46 g). 
Preparation Example 46-5 

7-Carboxy-l-(2,4-dichlorobenzyl)-l,4-dihydro-2-methylquinazoline 1/2 sulfate 

To 7-(acetylcarbamoyl)- l-(2,4-dichlorobenzyl)- l,4-dihydro-2- 
methylquinazoline hydrochloride (0.46 g) were added water (1.2 ^ and 
concentrated sulfuric acid (1.0 g) and the mixture was heated at TO'^C for 90 min. 
After cooling, ice was added and the precipitated solid was collected by filtration. 
The precipitate was washed with water and 2-propanol and dried to give the 
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objective compound (0- 145 g). 

'H-NMR(DMSO-de , 6 ppm) : 2.24{3H, s), 4.67(2H, s), 5.14(2H, s), 7.14(1H, s), 
7.23(2H, t, J=7.2Hz), 7.38(1H, d, J=8.4Hz), 7.65(1H, d, J=7.2H2), 7.75(1H, s) 
Preparation Example 47-1 

l-(2,4-Dichlorobenzyl)-7-(etho5Qrcarbonyl)-3-methyl-2(lH)-quinoxato 

A mixture of ethyl 4-amino-3-(2,4-dichlorobenzylamino)ben2oate (1.90 gj 
and methyl pyruvate (0.55 ml) in toluene (15 ml) was heated under refliox for 1 hr. 
The reaction mixture was concentrated. The residue was washed with methanol 
and dried to give the object compound (0.50 g) as yellow crystals. 

^H-NMR(DMSO-d6 , 6 ppm) : 1.28(3H, t, J=7.2Hz), 2.53(3H, s), 4.28(2H, quartet., 
J=7.1Hz ), 5.49(2H, s), 6.99(1H, d, J=8.6Hz), 7.27 (IH, dd, J=8.4 and 2.1Hz), 
7.63(1H, s), 7.76(1H, d, J=2.1Hz), 7.84-7.91(lH, m) 
Preparation Example 47-2 

7-Carboxy-l-(2,4-dichlorobenzyl)-3-methyl-2(lH)-quinoxalinone 

l-(2,4-Dichlorobenzyl)-7-(ethoxycarbonyl)-3-methyl-2(lH)-quinoxalinone 
(0.50 g) in a mixture of a 5% aqueous sodium hydroxide solution (3 g) and 
methanol (20 ml) was heated under reflux for 1 hr. After cooling, concentrated 
hydrochloric acid (4 ml) and water (10 ml) were added to the reaction mixture and 
the precipitate was collected by filtration. The precipitate was washed with water 
(30 g) and dried to give the object compound (0.36 g) as yellow crystals. 

*H-NMR(DMSO-de , (J ppm) : 2.52(3H, s), 5.47(2H, s), 6.92(1H, d, J=8.4Hz), 
7.26(1H, dd, J=8.4 and 2.0Hz), 7.62(1H, s), 7.76(1H, d, J=2.0Hz), 7.84-7.89(lH, m) 
Preparation Example 48-1 

l-(2,4-Dichlorobenzyl)-7-(ethoxycarbonyl)-2,3(lH,4H)-quinoxalinedione 

To a solution of ethyl 4-amino3-(2,4-dichlorobenzylamino)benzoate (1.53 ^ 
and dimethylaniline (0.71 ^ in toluene was added oxalyl dichloride (0.51 ml). 
After stirring at room temperature for 1.5 hr, ice was added to the reaction mixture. 
The toluene layer was separated and washed with 6N hydrochloric add. The 
toluene layer was concentrated, and the residue was washed with methyl t-butyl 
ether and dried to give the object compound (1.03 g) as white crystals. 
^H-NMR(DMSO-d€ , 6 ppm) : 1.24(3H, t, J=7.2Hz), 4.21(2H, quartet., J=7.1Hz ), 
5.34(2H, s), 7.24-7.32 (3H, m), 7.30(1H, d, J=2.1Hz), 7.73(1H, dd, J=8.3 and 
1.7Hz), 7.75(1H, d, J=2.1Hz), 12.38(1H, brs) 
Preparation Example 48-2 

l-(2,4-Dichloroben2yl)-7-(ethoxy^carbonyl)-4-methyl-2,3(lH,4H)-quinoxalinedione 

A mixture of l-(2,4"dichloroben2yl)-7-(ethoxycarbonyl)quinoxaline-2,3- 
dione (0.90 g), methyl iodide (0.49 g) and potassium carbonate (0.63 g) in acetone 
(20 ml) was heated under reflux for 2 hr. After cooling, the reaction mixture was 
concentrated. The residue was washed with water (150 ml) and methyl t-butyl 
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ether (100 ml) and dried to give the object compound (0.84 g) as white crystals. 

*H-NMR(DMSO-de , ^ ppm) : 1.25(3H, t, J=7;lHz), 3.59(3H, s), 4.23(2H, quartet., 
J=7. IHz ), 5.37(2H, s), 7.24 (IH, d, 8.5Hz), 7.30(1H, dd, J=8.5 and 2. IHz), 7.42(1H, 
d, J=1.6Hz), 7.56(1H, d, J=8.6H2), 7.76(1H, d, J=2.1Hz), 7.80(1H, dd, J=8.6 and 
1.6Hz). 

Preparation Example 48-3 

7-Carboxy- l-(2,4-dichlorobenzyl)-4-methyl-2,3(lH,4H)-quinoxalinedione 

l-(2,4-Dichlorobenz7lj-7-(ethoxycarbonyl)-4-methyl-2,4(lH,4H)- 
quinoxalinedione (0.80 g) in a mixture of a 3% aqueous sodium hydroxide solution 
(10 g) and methanol (15 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric acid (4 ml) and water (10 ml) were added to the reaction 
mixture and the precipitate was collected by filtration. The precipitate was 
washed with water (50 g) and methyl t-butyl ether (30 ml) and dried to give the 
object compound (0.56 g) as yellow crystals. 

^H-NMR(DMSO-d6 , 6 ppm) : 3.59 (3H, s), 5.35(2H, s), 7.20(1H, d, J=8.5Hz), 
7.29(1H, dd, J=8.5 and 2.2Hz), 7.41(1H, d, J=1.6Hz), 7.54(1H, d, J=8.7Hz), 
7.76(1H, d, J=2.2Hz), 7.80(1H, dd, J=8.6 and 1.7Hz). 
IR(Nujol) : 1716, 1681, 1659cm-* 
mp : 320-322^0 
Preparation Example 49-1 

4-(2,4-Dichlorobenzyl)-3-(ethoxycarbonyl)-5-ethyliinidazo[ 1 ,2-b]pyrazole 

To a solution of ethyl 3-(ethoxycarbonyl)-5-ethylimidazo[l,2-b]pyrazole 
(0.348 ^, which was prepared by a method described in Japanese Patent 
Unexamined Publication No. 163267/ 1993, in N,N-dimethylformamide was added 
sodium hydride (60% in oil, 0. 100 g) and the mixture was stirred at room 
temperature for 30 min. 2,4-Dichloroben2yl chloride (0.870 ^ was added to the 
reaction mixture and the mixture was stirred at room temperature for 6 hr. The 
reaction mixture was concentrated to dryness and the residue was dissolved in 
ethyl acetate. The organic layer was washed with water and dried. The solvent 
was evaporated and the residue was purified by silica gel column chromatography 
(eluent: chloroform/ ethyl acetate=2/ 1) to give the object compound (0.510 ^. 

^H-NMR(CDCl3 , 6 ppm) : 1.19-1.25(6H, m), 2.45(2H, q), 4.18(2H, q, J=7.1Hz), 
5.73(2H, s), 6.57(1H, d, J=8.4Hz), 7.12(1H, dd, J=8.4 and 2.0Hz), 7.18(1H, s), 
7.41(1H, d, J=2.0Hz), 8.02(1H, s) 
Preparation Example 49-2 

3-Carboxy"4-(2,4-dichlorobenzyl)-5-ethylirriidazo[ 1 ,2-b]pyrazole 

The objective compound (0.445 g) was obtained from 4-(2,4-dichlprobenzyl)- 
3-(ethoxycarbonyl)-5-ethylimidazo[l,2-b]p3n~azole (0.510 g). 
^H-NMR(DMSO-de , 6 ppm) : 1.13(3H, dt, J=7.3 and 1.7Hz), 2.45(2H, q, 

105 




J=7.3H2), 5.75(2H, s), 6.50(1H, d, J=8.3Hz), 7.34(1H, d, J=8.4Hz), 7.66(2H, d, 
J=8.3Hz), 7.83(1H, s), 11.82(1H, brs) 
Preparation Example 50-1 

5-(4-Cyanophenylarrdno)methylidene-2 ,2-dimethyl- 1 ,3-dioxane-4,6-dione 

A mixture of p-aminobenzonitrile (2.00 g), Meldrum's add (2.56 g), ethyl 
orthoformate (2.76 g) and ethanol (10 ml) was heated at 120''C (bath temperature) 
to evaporate the ethanol. Ethyl acetate was added to the obtained orange solid. 
The solid was pulverized, collected by filtration and washed with ethyl acetate to 
give the object compound (3.28 g) as a white powder. 

'H-NMR(CDCl3): 1.77 (6H, s), 7.34 (2H, d, J= 8 Hz), 7.73 (2H, d, J= 8 Hz), 8.67 (IH, 
d, J= 15 Hz), 11.24 (lH,br) 
Preparation Elxample 50-2 
4-Hydroxy-6-quinolinecarbonitrile 

A mixture of biphenyl (10 ml) and diphenyl ether (30 ml) was heated at 
250''C and 5-(4-cy^anophenylainino)methyLidene-2,2-dimethyH,3-dioxane-4,6- 
dione (3.28 g) was added thereto. The mixture was stirred for 1 hr. The reaction 
mixture was cooled to 80**C while stirring and hexane (100 ml) was added. The 
mixture was stirred in an ice bath for 0.5 hr. The resulting solid was collected by 
filtration and washed with hexane to give the object compound (1.86 g) as a 
yellow-brown powder. 

^H-NMR(DMSO-de ): 6. 15 (IH, d, J= 7 Hz), 7.67 (IH, d, J= 8 Hz), 7.96-8.04 (2H, m), 
8.42(1H, d, J=4Hz) 
Preparation Example 50-3 
4-Chloro-6-quinolinecarbonitrile 

Phosphorus oxychloride (0.518 ml) was added to DMF (9 ml) at an inner 
temperature of 5-7*'C while stirring under ice-cooling, and the mixture was stirred 
at room temperature for 0.5 hr. 4-Hydroxy-6-quinolinecarbonitrile (860 mg) was 
added while stirring under ice-cooling and the mixture was stirred under ice- 
cooling for 1 hr. IN aqueous sodium hydroxide solution (18 ml) was added and 
the mixture was stirred at room temperature for 10 min. The precipitate was 
collected by filtration and washed with water to give a pale brown powder. The 
obtained powder was purified by silica gel column chromatography (eluent: 
chloroform-methanol=50/ 1) to give the object compound (800 m^ as a pale yellow 
powder. 

'H-NMR(CDCl3 ): 7.62 (IH, d, J= 7 Hz), 7,93 (IH, d, J= 8 Hz), 8.23 (IH, d, J= 8 Hz), 
8.65 (IH, d, J= 4 Hz), 8.92 (IH, d, J= 7 Hz) 
Preparation Example 50-4 
Methyl 4-methoxy-6-quinolinecarboxylate 

To a suspension of 4-chloro-6-quinolinecarbonitrile (910 mg) in methanol 
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(50 ml) was dropwise added slowly concentrated sulfuric add (5 ml) while stirring 
under ice-cooling. The mixture was heated under reflux for 15 hr and 
concentrated sulfuric acid (10 ml) was added. The mixture was further heated 
under reflux for 24 hr. An aqueous sodium hydrogencarbonate solution was 
added thereto under ice-cooling to make the reaction mixture basic. The reaction 
mixture was extracted once with chloroform. The organic layer was washed once 
with water and saturated brine, respectively, and dried over magnesium sulfate. 
The organic layer was concentrated to dryness under reduced pressure to give a 
white solid. The solid was pulverized by IPE to give the object compound (910 mg) 
as a white powder. 

'H-NMR(CDCl3 ): 3.98 (3H, s), 4.08 (3H, s), 6.80 (IH, d, J= 7 Hz), 8.05 (IH, d, J= 8 
Hz), 8.29 (IH, d, J= 8 Hz), 8,83 (IH, d, J= 7 Hz), 8.97 (IH, d, J= 4 Hz) 
Preparation Example 50-5 

Methyl 4-bromo-6-quinolinecarboxylate 

To a solution of methyl 4-methoxy-6-quinolinecarboxylate (910 mg) in DMF 
(7 ml) was added phosphorus tribromide (1.57 ml) while stirring under ice-cooling. 
DMF (7 ml) was added and the mixture was heated at 80°C for 3 hr. To the 
reaction mixture was added water (50 ml) and the reaction mixture was made 
weak basic with a IN aqueous sodium hydroxide solution. The resulting 
precipitate was collected by filtration and purified by silica gel column 
chromatography (eluent: chloroform-methanol= 100/0- 100/1) to give the object 
compound (420 mg) as a yellow powder. 
^H-NMR(CDCl3 ): 4.03 (s, 3H), 7.78 (IH, d, J= 7 Hz), 8.15 (IH, d, J= 8 Hz), 8.36 
(IH, d, J= 8 Hz), 8.77 (IH, d, J= 7 Hz), 8.95 (IH, d, J= 4 Hz) 
Preparation Example 50-6 

4-(4-Phenylphenyloxy)-6-quinolinecaxboxylicacid 

60% Sodium hydride (38 mg) was suspended in dimethylimidazolinone (1 
ml). 4-Phenylphenol (160 m^ was added while stirring under water-cooling, and 
the mixture was stirred under water-cooling for 0.5 hr. Methyl 4-bromo-6- 
quinolinecarboxylate (100 mg) was added under water-cooling and the mixture 
was stirred at lOO'C for 5 hr, and then at 140^*0 for 3 hr. Water (10 ml) was 
added to the reaction mixture and the mixture was extracted once with ethyl 
acetate. The aqueous layer was made adjusted to pH 4 with IN hydrochloric add 
and the resulting solid was collected by filtration to give the object compound (73 
mg) as a pale brown powder. 

*H-NMR(DMSO-de ): 6.78 (IH, d, J= 7 Hz), 7.37-7.53 (5H, m), 7.72 (2H, d, J= 8 Hz), 
7.84 (2H, d, J= 8 Hz), 8.1 1 (IH, d, J= 8 Hz), 8.29 (IH, d, J= 8 Hz), 8.82 (IH, d, J= 7 
Hz),8.97(lH, s) 
Preparation Example 50*7 
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4-Bromo-6-quinolinecarbo3cylic acid 

Methyl 4-bromo-6-quinolinecarboxylate (6.00 g) was dissolved in methanol 
(60 ml) and tetrahydrofuran (40 ml). A IN aqueous sodium hydroxide solution 
(30 ml) was added to the solution while stirring at room temperature and the 
mixture was stirred at room temperature for 3 hr. AIN aqueous sodium 
hydroxide solution (20 ml) was added and the mixture was heated under reflux for 
2 hr. The reaction mixture was adjusted to pH 4 with IN hydrochloric add. The 
resulting solid was collected by filtration and washed with water and ether to give 
4-bromo-6-quinolinecarbo3cylic acid (4.65 g) as a white powder. 
*H-NMR(DMSO-d« ): 8.06 (IH, d, J= 7 Hz), 8.18 (IH, d, J= 8 Hz), 8.30 (IH, d, J= 8 
Hz), 8.77 (IH, s), 8.83 (IH, d, J= 7 Hz) 
Preparation Example 50-8 

4_(4-Phenylben2yloxy)-6-quinolinecarboxylic acid 

In the same manner as in Preparation Example 50-6, the object compound 
(1.04 g) was obtained as a white powder from 4-bromo-6-quinolinecarboxylic add 
(731 mg). 

^H-NMR(DMSO-d«): 5.49 (2H, s), 7.26 (IH, d, J= 7 Hz), 7.35-7.51 {3H, m), 7.64- 
7.79 (6H, m), 8.04 (IH, d, J= 8 Hz), 8.21 (IH, d, J= 8 Hz), 8.80 (IH, s), 8.86 (IH, d, 
J= 7 Hz) 

Preparation Example 51-1 

Methyl 3-(4-phenylben2yl)-2-methylbenzo[b]thiophene-5-carboxylate 

In the same manner as in Preparation Example 1-1, the object compound 
(263 mg) was obtained as pale yellow ciystals from methyl 2-methylbenzo- 
.[b]thiophene-5-carboxylate (200 mg). 
^H-NMR(CDCl3 ) : 2.52(3H, s), 3.87(3H, s), 7.39-7.5 1(3H, m), 7.63-7.72(4H, m), 
7.84(1H, d, J=8Hz), 7.92-7 .97(2H, m), 8.00(1H, dd, J=2, 8Hz), 8.30(1H, s) 
Preparation Example 51-2 

Methyl 3-((4-phenylphenyl)methyl)-2-methylbaizolblthiophene-5-carboxylate 

In the same manner as in Preparation Example 1-2, the object compound 
(177 mg) was obtained as white crystals from methyl 3-(4-phenylbenzyl)-2- 
methylbenzo[b]thiophene-5-carba3iylate (240 mg). 
»H-NMR(CDCl3 ) : 2 .55(3H, s), 3.90(3H, s), 4.23(2H, s), 7.20-7.24(2H, m), 7.28- 
7.57(7H, m), 7.80(1H, d, J=8Hz), 7.92(1H, dd, J=2, 8Hz), 8.30(1H, s) 
Preparation Example 51-3 

3-((4-Phenylphenyl)methyl)-2-methylbenzo(b]thiophene-5-carboxylicadd 

In the same manner as in Preparation Example 4-7, the object compound 
(134 mg) was obtained as pale yellow crystals from methyl 3-((4- 
phenylphenyl)methyl)-2-methylbenzo[blthiophene-5-carbo3Qrlate (153 mg). 
*H-NMR(DMSO-de) : 2.59(3H, s), 4.23(2H, s), 7.23-7.34(3H, m), 7.42(2H, t, J=7Hz), 
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7.52-7,61(4H, m), 7.83(1H, d, J=8Hz), 7.92(1H, d, J=8Hz), 8.20(1H, s) 
Preparation Example 52-1 

Methyl 3-(2-chlorobenzyl)-2-me1±iylbenzo[b]thiophene-^ 

In the same manner as in Preparation Example 16-2, the object compound 
(220 mg) was obtained as pale yellow crystals from methyl 2-methylbenzo- 
[blthiophene-S-carboxylate (200 mg). 

^H-NMR{CDCl3 ) : 2.40(3H, s), 3.89(3H, s), 7.38-7.52(4H, m), 7.80(1H, d, J=8H2), 
8.00(1H, d, J=8Hz), 8.52(1H, s) 
Preparation Example 52-2 

Methyl 3-((2-chlorophenyl)hydn33qniiethyl)-2-methylbenzo[b]thiophene-5- 
carboxylate 

In the same manner as in Preparation Example 35-5, the object compound 
(189 mg) was obtained as pale yellow crystals from methyl 3-(2-chloroben2oyl)-2- 
methylbenzo[b]thiophene-5-carboxylate (207 mg). 

^H-NMR(CDCl3 ) : 2.52(3H, s), 3.89(3H, s), 6.51(1H, s), 7.20-7.38(3H, m), 7.68(1H, 
dd, J=2, 8Hz), 7.76(1H, dd, J=2, 8Hz), 7,90(1H, s), 8.51(1H, s) 
Preparation Example 52-3 

Methyl 3-(2-chlorobenzyl)-2-methylben2o[b]thiophene-5-carboxylate 

In the same manner as in Preparation Example 35-6, the object compound 
(162 mg) was obtained as white crystals from methyl 3-((2-chIorophenyl)- 
hydroxymethyl)-2-methylbenzoIb]thiophene-5-carboxylate (170 mg). 

^H-NMR(CDCl3 ) : 2.47(3H, s), 3.89(3H, s), 4.26(2H, s), 6.69(1H, d, J=7Hz), 
7.02(1H, t, J=7Hz), 7.13(1H, t, J-7Hz), 7.42(1H, d, J=7Hz), 7.82(1H, d, J=8Hz), 
7.93(1H, d, J=8Hz), 8.17(1H, s) 
Preparation Eacample 52-4 

3-(2-Chlorobenzyl)-2-methylbenzo[b]thiophene-5-carbQxylic acid 

In the same manner as in Preparation Elxample 4-7, the object compound 
(137 mg) was obtained as white crystals from methyl 3-(2-chloroben2yl)-2- 
methylbenzoIbJthiophene-S-carboxylate (145 mg). 

^H-NMR(DMSO-de) : 2.52(3H, s), 4.27(2H, s), 6.80(1H, d, J=7Hz), 7.17(1H, t, 
J=7Hz), 7.23(1H, t, J=7Hz), 7.51(1H, d, J=8Hz), 7,83(1H, dd, J=2, 8Hz), 8.02(1H, d, 
J=8Hz), 8.04(1H, s) 
Preparation Example 53-1 
3-Nitro-4-pr6pylbenzoic acid 

In the same manner as in Preparation Example 39-1, the object compound 
(31.0 g) was obtained as white crystals from 4-propylbenzoic acid (25.0 g) and 
fuming nitric add (60 ml). 

*H-NMR(CDCl3,<5 ppm) : 1.02(3H, t, J=7.4Hz), 1.67-1,76(2H, m), 2.94(2H, t, 
J=7.8Hz), 7.49(1H, d, J=8.0Hz), 8.22(1H, dd, J=8.0 and 1.7Hz), 8.59(1H, d, 
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J=1.8Hz) 

Preparation Example 5S-2 

Methyl 3-ainino-4-propylbenzoate 

To 3-nitro-4-propylbenzoic add (3 1 .0 g) were added sulfuric acid (1.0 g) and 
methanol (300 ml) and the mixture was heated under reflux for 24 hr. After 
cooling, 5% Pd-C (0.60 ^ was added to the reaction mixture and the mixture was 
stirred under a hydrogen atmosphere (normal pressure) for 6 hr. The reaction 
mixture was filtered through Celite and concentrated. To the residue was added a 
saturated aqueous sodium hydrogencarbonate solution, and the mixture was 
extracted with toluene. The toluene layer was dried over sodium sulfate and 
concentrated to give the object compound (28.7 g) as an brown oil. 

^H-NMR(CDCl3 , 6 ppm) : 1.00(3H, t, J=7.4Hz), 1.62-1.71(2H, m), 2.50(2H, t, 
J=7.7Hz), 3.72(2H, brs), 3.88(3H, s), 7.09(1H, d, J=7.8Hz), 7.34(1H, d, J=1.7Hz), 
7.39(1H, dd, J=7.8 and 1.7Hz) 
Preparation Example 53-3 
3-Ethyl-6-(methoxycarbonyl)- 1 H-indazole 

To a solution of methyl 3-amino-4-propylbenzoate (5.07 g) in acetic acid 
(150 ml) was dropwise added a solution of sodium nitrite (2.07 g) in water (5 ml) for 
5 min. After stirring for 20 min, the reaction mixture was concentrated, and then 
toluene and a saturated aqueous sodium hydrogencarbonate solution were added 
to the residue. The separated toluene layer was dried over sodium sulfate and 
concentrated. The residue was allowed to stand and partially solidified. The 
solid was washed with hexane and dried to give the object compound (2.44 g) as a 
brown solid. 

^H-NMR(CDCl3 , 6 ppm) : 1.43(3H, t, J=7.6Hz), 3,04(2H, quartet, J=7.6Hz), 
3.97(3H, s), 7.75(1H, dd, J=8.4 and 0.8Hz), 7.81(1H, dd, J=8.4 and 1.3Hz), 
8.19(lH,d, J=0.9Hz) 
Preparation Example 53-4 

1 -(2 ,4-Dichloroben2yl)-3-ethyl-6-(methoxycarbonyl)- 1 H-indazole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (3.73 g) was obtained from 3-ethyl-6-(methoxycarbonyl)-lH- 
indazole (1.84 g), 60% sodium hydride (0.36 g) and 2,4-dichlorobenzyl chloride. 
The crude product was used in the next step without purification. 

*H-NMR(CDCl3 , 6 ppm) : 1.42{3H, t, J=7.6Hz), 3.04(2H, quartet, J=7.6Hz), 
3.94(3H, s), 5.65(2H, s), 6.56(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 and 2.0Hz), 
7.43(1H, d, J=2.1Hz), 7.76(1H, d, J=8.4Hz), 7.81(1H, dd, J=8.4 and l.OHz), 
8.05(lH,d, J=1.0Hz) 
Preparation Example 53-5 

6-Carboxy- 1 -{2 ,4-dichlorobenzyl) -3-ethyl- 1 H-indazole 
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In the same manner as in Preparation Example 39-6, the object compound 
(2. 10 g) was obtained as brown ciystals from the unpurilied l-(2,4- 
dichloroben2yl)-3-ethyl-6-(methoxycarbonyl)-lH-indazole (3.70 g). 
^H-NMR(DMSO-de , 6 ppm) : 1.29(3H, t, J=7.6H2), 2.94(2H, quartet, J-7.5Hz), 
5.73(2H, s), 6,77(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.4 and 2.0Hz), 7.65-7.69(2H, m), 
7.87(1H, d, J=8.4Hz), 8.23(1H, s) 
Preparation Example 54-1 

6-Carbamoiyl-3-(2,4-dichlorobenzyl)-2-methyliniidazo[ 1 ,2-a]pyridine 

A mixture of 3-bromo-4-{2,4-dichlorophenyl)-2-butanone (2.14 g), which 
was synthesized according to a method described in GB205177A, and 6- 
aminonicdtinamide (2.10 g) in dimethylformamide (5 ml) was stirred at lOO'^C for 
64 hr. After concentration of the reaction mixture, the residue was washed with 
water and toluene and dried to give a crude product of the object compound (2.00 
g) as a brown solid. The crude product was used in the next step without further 
purification. 

Preparation E^xample 54-2 

6-Carboxy-3-(2 ,4-dichloroben2yl)-2-methyliniidazo[ 1 ,2-a]p3nidm^ 

The crude product of 6-carbamoyl-3-(2,4-dichlorobenzyl)-2- 
methylimidazo[l,2-a]pyridine (2.00 g) in a mixture of concentrated sulfuric acid 
(8.0 g) and water (8.0 g) was stirred at 100**C for 1 hr. After cooling of the reaction 
mixture, ice was added and the precipitate was collected by filtration. The 
precipitate was washed with water and dried to give a crude product of the object 
compound ( 1 .50 g) as a brown solid. The crude product was used in the next step 
without further purification. 
^H-NMR(DMSO-de, 6 ppm) : 2.31(3H, s), 4.45(2H, s), 6.88(1H, d, J=8.4Hz), 
7.30(1H, dd, J=8.3 and 2.1Hz), 7:56(1H, d, J=8.8Hz), 7.61-7.66(1H, m), 7.67(1H, d, 
J=2.2Hz), 8.63(1H, s) 
Preparation Example 55 

Methyl 2-methyl-3Hrimidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the object compound 
(330 mg) was obtained as white crystals fi-om 5-bromo-2-methyl-3H-imidazo[4,5- 
b]pyridine (1.06 g). 

^H-NMR(CDCl3 ) : 2.80(3H, s), 4.03(3H, s), 8.07(2H, d, J=8Hz) 
Preparation Example 56-1 

Methyl 3-(2,3-dichloroben2yl)-2-methyl-r3H-inudazo[4,5-b]pyridine-5-carb^ 

In the same manner as in Preparation Example 14-2, the object compound 
(70 mg) was obtained as white crystals fix)m methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate. 
^H-NMR(CDCl3 ) : 2.62(3H, s), 4.00(3H, s), 5.72(2H, s), 6.50(1H, d, J=8Hz), 
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7.07(1H, t, J=8Hz), 7.43(1H, d, J=8Hz), 8.17(2H, q, J=8Hz) 
Preparation Example 56-2 

Metiiyl3-((3-chloroben2X)[b]t±iiophene-2-ylmethyl) 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, the object compound 
(111 mg) was obtained as white crystals from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxyiate ( 1 06 mg) . 

*H-NMR(CDCl3) : 2.68(3H, s), 4.03{3H, s), 5.88(2H, s), 7.35-7.48(2H, m), 7.68(1H, 
d, J=8Hz), 7.83(1H, d, J=8Hz), 8.04(1H, d, J=8Hz), 8.16(lH, d, J=8Hz) 
Preparation Example 57-1 

3-(2,3-Dichlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylic acid 

In the same manner as Preparation Example 4-7, the object compound (55 
mg) was obtained as white crystals from methyl 3-(2,3-dichlorobenzyl)-2-methyl- 
3H-iniidazoI4,5-b]pyridine-5-carboxylate (63 mg). 

^H-NMR(DMSO-de) : 2.52(3H, s), 5.65(2H, s), 6.46(1H, d, J=8Hz), 7.25(1H, t, 
J=8Hz), 7.63(1H, d, J=8Hz), 8.02(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation Example 57-2 

3-((3-Chlorobenzo[b]thiophene-2-yl)methyl)-2-methyl-3H-irrddazo[4,5-b]p3aidm^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the object compound 
(82 mg) was obtained as white crystals from methyl 3-((3-chlorobenzo[b]- 
thiophene-2-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5K::arbox^ (95 
mg). 

*H-NMR(DMSO-d«) : 2.65(3H, s), 5.90(2H, s), 7.42-7.55(2H, m), 7.81(1H, d, 
J=8Hz), 7.93(1H, d, J=8Hz), 8.02(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Example 58-1 

Methyl 3-((2-chloro-4-phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5- 
carboxylate 

The object compound (288 mg) was obtained as white crystals from methyl 
3-(4-bromo-2-chlorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylate (484 mg). 
Preparation Example 5S-2 

3-((2-Chloro-4-phenylphenyl)methyl)-2-methylbeiizo[b]thiophene-5-carboxylic 
acid 

In the same manner as in Preparation Example 4-7, the object compound 
(237 mg) was obtained as white crystals from methyl 3-((3-chloro-4- 
phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5-carboxjrlate (273 mg). 
'H-NMR(DMSO-de) : 2.55(3H, s), 4.31(2H, s), 6.84(1H, d, J=8Hz), 7.32-7 .48(4H, m), 
7.62-7.66(2H, m), 7.81(1H, s), 7.83(1H, d, J=8Hz), 8.04(1H, d, J=8Hz), 8.08(1H, s) 
Preparation Example 59 
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3-Chlorobenzo[b]thiophene-2-methylene chloride 

In the same manner as in Preparation Example 14-1, the object compound 
(220 mg) was obtained as white crystals from 3-chloroben2o[b]thiophene-2- 
methanol (200 mg). 

*H-NMR(CDCl3) : 4.92(2H, s), 7.39-7.50(2H, m), 7.78-7.83(2H, m) 
Preparation Eaeample 60-1 

l-(2-Chloro-4-phenylbenzyl)-6-(methoxycarbonyl)-3-methyl-lH-indazole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (1. 10 ^ was obtained from 6-(methoxycarbonyl)-3-methyl- 
IH-indazole (0.475 g), 60% sodium hydride (0.10 g) and 2-chloro-4-phenylbenzyl 
bromide (0.70 ^. The crude product was used in the next step without 



^H-NMR(CDCl3, 6 ppm) : 2.64(3H, s), 3.94(3H, s), 5.73{2H, s), 6.74(1H, d, 
J=8.1Hz), 7.31{1H, dd, J=8.1 and I.8H2), 7.33-7.38(lH, m), 7.42(2H, t, J=7.5Hz), 
7.50-7.53(2H, m), 7.64-7.67(2H, m), 7.74(1H, d, J=8.4Hz), 7.82(1H, dd, J=8.4 
and 1.3Hz),8.13(lH, s) 



6-Carboxy- l-(2-chloro-4-phenylbenzyl)-3-methyl- IH-indazole 

In the same manner as in Preparation Example 39-6, the object compound 
(0.85 g) was obtained from l-(2-chloro-4-phenylbenzyl)-6-(methoxycarbonyl)-3- 
methyl- IH-indazole (1.10 g). 
^H-NMR(DMSO-d^, 6 ppm) : 2.67(3H, s), 5.77(2H, s), 6.91(1H, d, J=8.1Hz), 
7.37(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5H2), 7.54(1H, dd, J=8.2 and 1.7Hz), 7.65(2H, 
d, J=7.5Hz), 7.67-7.71(lH, m), 7,77(1H, d, J=1.7Hz), 7.84(1H, d, J=8.4Hz), 
8.28(1H, s) 

Preparation Example 61-1 

l-(4-Bromo-2-chlorobenzyl)-6-(methoxycarbonyl)-3-methyl- IH-indazole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (2.00 ^ was obtained from 6-(methoxycarbonyl)-3-methyl- 
IH-indazole (0.63 g), 60% sodium hydride (0.13 g) and 4-bromo-2-chlorobenzyl 
chloride (1.30 ^. The crude product was used in the next step without 
purification. 

Preparation Example 61-2 

1 -(4-Bromo-2-chlorobenzyl) -6-carboxy-3-methyl- 1 H-indazole 

In the same manner as in Preparation Example 39-6, the object compound 
(1.00 g) was obtained from the unpurified l-(4-bromo-2-chlorobenzyl)-6- 
(methoxycarbonyl)-3-methyl- IH-indazole (2.00 g). 

^H-NMR(DMSO-d5, 6 ppm) : 2.50(3H, s), 5.70(2H, s), 6.77(1H, d, J=8.4Hz), 
7.46(1H, dd, J=8.3 and 2.0Hz), 7.68(1H, dd, J=8.4 and l.OHz), 7.77(1H, d. 



purification. 



Preparation Example 60-2 
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J=2.0Hz), 7.82(1H, d, J=8.5Hz), 8.24(1H, s) 
Preparation Example 62-1 

3-(4-Bromo-2-chlorobenzoyl)-5-{metlioxycarbonyl)-2-methylbenzo[b]f^ 

In the same manner as in Preparation Example 31-2, the object compound 
(3.09 g) was obtained as pale yellow crystals from 5-(methoxycarbonyl)-2- 
methylben2o[b]furan (1.90 g), 4-bromor2-chlorobenzoyl chloride (2.80 g) and 
aluminum chloride (2.67 g). 

^H-NMR(CDCl3 , 6 ppm) : 2.43(3H, s), 3.924(3H, s), 7.31(1H, d, J=8.2Hz), 
7.49(1H, d, J=8.6Hz),7.59(lH, d, J=8.1Hz), 7.70(1H, d, J=1.4Hz), 8.05(1H, d, 
J=8.5Hz), 8.28(lH, s) 
Preparation Example 62-2 

3-(4-Bromo-2-chlorobenzyl)-5-(methoxycarbonyl)-2-methylbenzo[b]furan 

In the same mainner as in Preparation Example 3 1-3, a pale yellow oil (4.00 
g) containing the object compound as a main component was obtained from 3-(4- 
bromo-2-chlorobenzoyl)-5-(methoxycarbonyl)-2-methylbenzo[b]furan (3.09 ^. 
The oil was used in the next step without purification. 

*H-NMR(CDCl3 , 6 ppm) : 2.40(3H, s), 3.89(3H, s), 4.01(2H, s), 6.89(1H, d, 
J=8.5Hz), 7.25(1H, d, J=8.3Hz), 7.42{1H, d, J=8.7Hz), 7.57(1H, d, J=1.9Hz), 
7.94(1H, dd, J=8.5 and 1.5Hz), 7.98(lH,s) 
Preparation Example 62^3 

3-(2-Chloro-4-phenylbenzyl)-5-(methoxycarbonyl)-2-methylbenzo[b]furan 
To unpurified 3-(4-bromo-2-chloroben2yl)-5-(methoxycarbonyl)-2- 
methylbenzo[b]furan (4.00 g) were added a solution of phenylboric add (1.34 ^ in 
ethanol (3 ml), tetrakis(triphenylphosphine)palladium (0.40 g), sodium carbonate 
(1.59 g), water (7.50 g) and toluene (30 ml) and the mixture was heated under 
reflux for 80 min. After cooling, the insoluble matter was removed by filtration 
through Celite and the filtrate was washed with ethyl acetate and water. 
Saturated brine was added to the filtrate. The organic layer was separated, dried 
over anhydrous magnesium sulfate and concentrated to give an oil (3.50 |^ 
containing the object compound as main component. The oil was used in the 
next step without purification. 
^H-NMR(CDCl3 ,<y ppm) : 2.44(3H, s), 3.89(3H, s), 4.12(2H, s), 7.09-8.09(1 IH, m) 
Preparation Example 62-4 

5-Carboxy-3-(2-chloro-4-phenylben2yl)-2-methylbenzo[b]furan 

In the same manner as in Preparation Example 31-4, the object compound 
(1.22 g) was obtained as pale yellow crystals from the unpurified 3-(2-chloro-4- 
phenylbenzyl)-5-(methox/carbonyl)-2-methylbenzo[b]furan (3.50 g). 

^H-NMR(DMSO-de ,5 ppm) : 2.48(3H, s), 4.15(2H, s), 7.30(1H, d, J=8.1Hz), 
7.36(1H, t, J=7.3Hz), 7.44(2H, t, J=7.6Hz), 7.56(1H, dd, J=8.0 and 1.9Hz), 7.57(1H, 
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d, J=8.6H2), 7.66(2H, d, J=7.4Hz), 7.75(1H, d, J=1.9Hz), 7.82(1H, dd, J=8.6 and 
1.7Hz), 7.95(1H, d, J=1.5Hz) 
Preparation Example 63 

3_{4-Bromo-2K;hloroberizyl)-5-carboxy-2-methylbenzo[b]furan 

In the same manner as in Preparation Example 31-4, the object compound 
(0.67 g) obtained as pale yellow crystals from 3-(4-bromo-2-chlorobenzyl)-5- 
(methoxycarbonyl)-2-methylbenzolb]furan (1.15 g). 

»H-NMR(DMSO-d« ,6 ppm) : 2.44(3H, s), 4.08(2H, s), 7.18(1H, d, J=8.3Hz), 
7.47(1H, dd, J=8.3 and 2.0Hz), 7.56(1H, d, J=8.5Hz), 7.74(1H, d, J=2.1Hz), 
7.82(1H, dd, J=8.6 and 1.7Hz), 7.89(1H, d, J=1.6Hz) 
Preparation Example 64-1 

Methyl 3-(2,4-dichlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carbo3cylate 
and methyl l-(2,4-dichloroben2yl)-2 -methyl- lH-imidazo[4,5-blRyridine-5- 
carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2,4- 
dichloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (2.20 g) and 
methyl l-(2,4-dichlorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 
(2.00 g) were obtained as a pale yellow powder from methyl 2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (2.68 g) and 2,4-dichlorobenzyl chloride 
(3.29 g). 

Methyl 3-(2,4-dichloroben2yl)-2-methyl-3H-iniidazo(4,5-b]pyridine-5-carbo3cyIate: 
^H-NMR(CDCl3) : 2.53(3H, s), 3.99(3H, s), 5.63(2H, s), 6.60(1H, d, J=8Hz), 7.10(1H, 
dd, J=8 and 2Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/e 350 (M+H)"^ 

Methyl l-(2,4-dichloroben2yl)-2-methyl- lH-imidazo(4,5-blpyridine-5-carboxylate: 
*H-NMR(CDCy : 2.64(3H, s), 4.02(3H, s), 5.41(2H, s), 6.43(1H, d, J=8Hz), 7.14(1H, 
dd, J=8 and 2Hz), 7.50(1H, d, J=2Hz), 7.54(1H, d, j=8Hz), 8.08(1H, d, J=8Hz) 

Mass(ESI) : m/e 350 (M+H)"^ 
Preparation Example. 64-2 

3-(2 ,4-Dichlorobenzyl)-2-methyl-3H-imidazo(4,5-blpyridine-5-carbo3cylic acid 

In the same manner as in Preparation Example 4-7, the object compound 
(1.98 g) was obtained as a white powder from methyl 3-(2,4-dichlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (2.17 g). 

»H-NMR(DMSO-d6) : 2.51(3H, s), 5.60(2H, s), 6.60(1H, d, J=8Hz), 7.32(1H, d, 
J=8Hz), 7.76(1H, s), 8.00(1H, d, J=8Hz), 8.13(1H, d, J=8H2) 
Mass(ESI) : m/e 334 (M-H)- 
Preparation Example 65-1 
2-Chloro-4-(thiophene-2-yl)ben2yl alcohol 

In the same manner as in Preparation Example .1 1-2, the object compound 

115 




(196 mg) was obtained as a pale yellow oil from 4-bromo-2-chlorobenzyl alcohol 
(500 mg) and 2-thiopheneboronic add (3 18 m^. 
*H-NMR(CDCl3) : 1.93(1H, t, J=8Hz), 4.79(2H, d, J=8Hz), 7.09(1H, t, J=3Hz), 
7.29-7.34(2H, m), 7.46-7.54(2H, m), 7.61(1H, s) 
Preparation Example 65-2 

2-Chloro-l-((methanesulfonyloxy)methyl)-4-(thiopheri-2-yl)benzene 

In the same manner as in Preparation Example 14-1, the object compound 
was obtained from 2-chloro-4-(thiophen-2-yl)benzyl alcohol ( 196 mg) . This 
compound was used in the next step without purification. 
Preparation Eacample 65-3 

Methyl 3-[2-chloro-4-(thiophen-2-yl)ben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylate and methyl l-[2-chloro-4-(thiophen-2-yl)benzyl]-2-methyl-lH- 
imidazol4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-I2-chloro- 

4- (thiophen-2-yl)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate was 
obtained as an amorphous (120 mg), and methyl l-[2-chloro-4-(thiophen-2- 
yl)ben2yl]-2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate was obtained as an 
amorphous (86 mg) from methyl 2-methyl-3H-imidazoI4,5-b]pyridine-5- 
carboxylate (148 mg) and 2-chloro-l-((methanesulfonylo3cy)methyl)-4-(thiophen- 
2-yl)benzene (210 mg) . 

Methyl 3-[2-chloro-4-(thiophen-2-yl)benzyll-2-methyl-3H-imidazo[4,5-b]pyridine- 

5- carbo3cylate: 

*H-NMR(CDCl3) : 2.58(3H, s), 4.00(2H, s), 5.69(2H. s), 6.65(1H, d, J=8Hz), 7.08(1H, t, 
J=4Hz), 7.25-7.36(3H, m), 7.69(1H, d, J=2H2), 8.08(1H, d, J=8Hz), 8. 16(1H, d, J=8Hz) 
Mass(ESI) : m/z 398 (M+1) 

Methyl l-[2-chloro-4-(thiophen-2-yl)benzyll-2-methyl-lH-imidazo[4,5-b]pyridine- 
5-carboxylate: 

»H-NMR(CDCl3) : 2.68(3H, s), 4.01(2H, s), 5.45(2H, s), 6.50(1H, d, J=8Hz), 7.09(1H, 
t, J=4Hz), 7.28-7.39(3H, m), 7.58(1H, d, J=8Hz), 7.70(1H, br s), 8.08(1H, d. J=8H2) 

Mass(ESI) : m/z 398 (M+1) 
Preparation Example 65-4 

3-[2-Chloro-4-(thiophen-2-yl)benzyl]-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carbo^^lic add 

In the same manner as in Preparation Example 4-2, the object compound 
(61 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(thiophen-2- 
yl)ben2yll-2-methyl-3H-imidazoI4,5-b]pyridine-5-carboxylate (70 mg). 

*H-NMR(DMSO-d«) : 2.53(3H, s), 5.62(2H. s). 6.60(1H, d, J=8Hz). 7.14(1H, t, J=4Hz), 
7.49(1H, d, J=8Hz), 7.59(2H. d, J=4Hz), 7.87(1H, d, J=2Hz), 8.01(1H. d, J=8Hz),.8.14(lH, d. 
J=8Hz) 
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Mass(ESI) : m/z382 (M-1) 
mp 247-248°C 
Preparation Example 66-1 

Methyl 3-[2KiilorcH4-(5K±ilorothiophen-2-^yl)ben2yl]-2-methyl-3H-imida^ 

b]pyridine-5-carbo3cylate 

To a suspension of methyl 3-I2-chloro-4-(thiophen-2-yl)ben2yl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carbo3Qrlate (50 mg, 0.126mmol) in acetic add (1 ml) 
was added N-chlorosucdnimide (19 mg, 0. 138 mmol) at room temperature. 
Thirty minutes later, dichloromethane (0.5 ml) was added to the reaction mixture 
to give a dear transparent solution. Four hours later, N-chlorosucdnimide (19 
mg, 0. 138 mmol) was further added. The reaction mixture was left standing 
overnight and concentrated. The residue was purified by p-TLC 
(chloroform/methanol=40/ 1) to give the object compound (52 mg, 95.7%) as a 
colorless oil. 

»H-NMR(CDCl3) : 2.56(3H, s). 3.99(2H, s), 5.69(2H, s), 6.64(1H, d, J=8Hz), 6.89(1H, t, 
J=4H2), 7.06(1H, d, J=4Hz), 7.22(1H, d. J=8Hz), 7.58(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, 
d, J=8Hz) 

Mass(ESI) : m/z 432 (M+ 1) 
Preparation Example 66-2 

3-I2-Chloro-4-(5-chlorothiophen-2-yl)ben2yl]-2-methyl-3H-imidazo[4,5- 

blpyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the object compound 
(33 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(5- 
chlorothiophen-2-yl)ben2yl]-2-methyl-3H-imidazoI4,5-b]pyridine-5-carbo3grlate 

(50 mg). 

»H-NMR(DMSO-d«) : 2.53(3H, s), 5.62(2H. s). 6.59(1H, d, J=8Hz), 7.18(1H, d, J=4Hz), 
7.42(1H, d, J=8Hz), 7.49(1H, d, J=4Hz), 7.87(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d. 

J=8Hz) 

Mass(ESI) : m/z 416 (M-1) 
mp 242-243'C 
Preparation Example 67-1 

2-Chloro-4-vinylbenzyl alcohol 

In the same manner as in Preparation Ebcample 1 1-1, the object compound 
(1.23 g) was obtained as a colorless solid from 4-bromo-2-chloroben2yl alcohol (2.0 
g) and tributyl(vinyl)tin (3.32 g). 

*H-NMR(CDCl3) : 1.91(1H, t, J=7Hz), 4.78(2H, d. J=7Hz), 5.30(1H, d, J=10Hz), 5.76(1H. d, 
J=16Hz), 6.65(1H, dd, J=16, lOHz). 7.30(1H, d, J=8Hz), 7.39-7.47(2H, m) 
Preparation Example 67-2 

2-Chloro-l-((methanesulfonyloxy)methyl)-4-vinylbenzene 
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In the same manner as in Preparation Example 14-1, the object compound 
was obtained from 2-chloro-4-vinylben2yl alcohol (600 m^. This compound was 
used in the next step without purification. 
Preparation Example 67-3 

Methyl 3-(2-chloro-4-vinylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojQ^late and methyl l-(2-chloro-4-vinylben2yl)-2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-vinylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate was obtained as 
pale yellow crystals (387 mg), and methyl l-(2-chlon)-4-vinylbenzyI)-2-methyl- 
lH-imidazo[4,5-b]pyridine-5-carbo3grlate was obtained as an amorphous (264 mg) 
from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (478 mg) and 2- 
chloro-l-{(methanesulfonyIoxy)methyl)-4-vinylbenzene (678 mg). 
Methyl 3-(2-chloro-4-vinyIbenzyI)-2-methyl-3H-imidazol4,5-b]Ryridine-5- 
carboxylate: 

*H-NMR(CDCl3) : 2.53(3H, s). 4.00(2H, s), 5.30(1H, d, J=10Hz), 5.67(2H. s), 5.73(1H, d, 
J=16Hz). 6.56-6.67(2H, m). 7.13(1H, d, J=8Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 
8.16(1H, d, J=8Hz) 
Mass(ESI) : m/z342 (M+1) 
mp 185-186'C 

Methyl l-(2-chloro-4-vinylbenzyI)-2-methyl- lH-imida2o[4,5-b]pyridine-5- 
carbojQ^late: 

^H-NMR(CDCl3) : 2.66(3H, s), 4.01(2H, s). 5.34(1H, d, J=10Hz), 5.43(2H, s), 5.76(1H, d, 
J=16Hz), 6.47(1H, d, J=10Hz), 6.61(1H, dd, J=16, lOHz), 7.15(1H, d, J=8Hz), 7.50(1H, s), 
7.56(1H, d, J=8Hz), 8.08(1H, d, J=8Hz) 
Mass(ESI) : m/z 342 (M+1) 
Preparation Example 67-4 

Methyl 3-(2-chloro-4-ethylbenzyI)-2-methyl-3H-imidazoI4,5-blpyridine-5- 
carbojsylate 

To a solution of methyl 3-(2-chloro-4-vinylbenzyl)-2-methyl-3H- 
imidazo(4,5-b]pyridine-5-carbo3Qrlate (230 mg, 0.67 mmol) in 1,4-dioxane (4.6 ml) 
was added platinum dioxide (23 mg) and the mixture was subjected to catalytic 
reduction at normal temperature. Six hours later, the reaction mixture was 
filtered through Celite and the filtrate was concentrated to give black crystals. 
The obtained crystals were subjected to flash silica gd chromatography (silica gel 
40 ml, eluent: chloroform/ethyl acetate=5/ 1-4/ 1) and crystallized from 
diisopropyl ether to give the object compound (2 13 mg) as colorless crystals. 

*H-NMR(CDCl3) : 1.20(3H, d, J=8Hz). 2.53(3H, s), 2.60(2H. q, J=8Hz), 3.99(3H, s). 
5.65(2H, s), 6.53(1H, d, J=8Hz), 6.92(1H. d, J=8H2). 7.28(1H, s), 8.05(1H, d, J=8Hz), 
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8.14(lH,d, J=8Hz) 
Mass{ESI) : m/z 344 (M+1) 
mp 172-173''G 
Preparation Example 67-5 

3-(2-Chloro-4-ethylbenzyl)-2-metliyl-3H-imidazo[4,5-b]pyric^ add 
In the same manner as in Preparation Example 4-7, the object compound 
(61 m^ was obtained as pale yellow crystals from methyl 3-(2-chlorO"4- 
ethylben2yl)-2-methyl-3H-inrddazo[4,5-b]pyridine-5-carboxylate (209 mg). 

^H-NMR(DMSO-de) : 1.14(3H, d, J=8Hz), 2.50(3H, s), 2.59(2H, q, J=8Hz), 5.59(2H, s), 
6.45(1H, d, J=8Hz), 7.06(1H, d, J=8Hz), 7.14(1H, s), 8.00(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 328 (M-1) 
mp 194-196''C 
Preparation Example 68 

3-(2-Chloro-4-\dnylberizyl)-2-methyl-3H-inriidazo[4,5-b]pyridine-5-carb^ acid 
In the same manner as in Preparation Example 4-7, the object compound 
(128 mg) was obtained as colorless crystals ftx>m methyl 3-(2-chloro-4- 
vinylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (150 m^. 

^H-NMR(DMSO-d<i) : 2.5(3H, s), 5.32(1H, d, J=10Hz), 5.60(2H, s), 5.89(1H, d, J=16Hz), 
6.54(1H, d, J=8Hz), 6.70(1H, dd, J=16, lOHz), 7.32(1H, d, J=8Hz), 7.71(1H, s), 8.01(1H, d, 
J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/z 326 (M- 1) 
mp 229-230"C 
Preparation Example 69-1 

2-Chloro- 1 -((methanesulfonyloxy)methyl)-4-methylben2ene 

In the same manner as in Preparation Example 14-1, the objective 
compound (383 mg) was obtained as a colorless oil from 2-chloro-4-methylbenzyl 
alcohol (259 mg). 

^H-NMR(CDCl3) : 2.35(3H, s), 2.98(3H, s), 5.31(2H, s), 7.11(1H. d, J=8Hz), 7.26(1H, s), 
7.36(lH,d, J=8Hz) 
Preparation Example 69-2 

Methyl 3-(2-chloro-4-methylbenzyl)-2-methyl-3H-iinidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4-methylbenzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (74 mg) and 
methyl 1 -(2-chloro-4-methylben2yl)-2-methyl- 1 H-imidazoI4,5-b]pyridine-5- 
carbo^late (80 mg) were obtained as white powders from methyl 2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (152 mg) and 2-c±iloro-l-((methane- 
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sulfonyloxy)methyl)-4-methylbenzene (230 mg). 

Methyl 3-(2-chloro-4-methylbenzyl)-2-methyl-3H-imidazo(4,5-b]pyridine-5- 
carbojcylate : 

'H-NMRlCDCy : 2.29(3H, s), 2.51(3H, s), 3.99(3H, s), 5.64(2H, s), 6.51(1H, d, 
J=8Hz), 6.90(1H, d, J=8Hz), 7.24(1H, s), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 330 (M+H)* 

Methyl l-(2-chloro-4-methylbenzylj-2-methyl- lH-iimdazo[4,5-b]pyridine-5- 
carboxylate : 

»H-NMR(CDCl3) : 2.32(3H, s), 2.65(3H, s), 4.01(3H, s), 5.40(2H, s), 6.41(1H, d, 
J=8Hz), 6.94(1H, d, J=8Hz), 7.28(1H, s), 7.54(1H, d, J=8Hz), 8.06(1H, d, J=8Hz). 

Mass(ESI) : m/E 330 (M+H)* 
Preparation Example 69-3 

3- (2-Chloro-4-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (98 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
methylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (68 mg). 
»H-NMR(DMSO-de) : 2.26(3H, s), 2.49(3H, s), 5.59(2H, s), 6.41(1H, d, J=8Hz), 
7.02(1H, d, J=8Hz), 7.39(1H, s), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Mass(ESl) : m/E 314 (M-H)" 
Preparation EiEample 70-1 

4- Bromo- 1 -((tert-butyldiphenylsilyloxy)methyl)-2-chlorobenzene 

To a solution of 4-bromo-2-chloroben2yl alcohol (14.48 gj in N,N- 
dimethylformamide (72 ml) were added imidazole (5.34 g) and tert- 
butylchlorodiphenylsilane (19.8 g) under ice-cooling and the mixture was stirred 
for 1 hr. Water was added to the reaction mixture and the resulting product was 
extracted twice with hexane. The oiiganic layers were combined, and washed 
successively with water, a saturated aqueous solution of sodium hydrogen- 
carbonate and saturated brine and dried over anhydrous magnesium sulfate. 
The solvent was evaporated and the residue was subjected to silica gel column 
chromatc^raphy (hexane) to give the objective compound (29.22 g) as colorless oil. 
»H-NMR(CDCl3) : 1.10(9H, s), 4.75(2H, s), 7.32-7.50(8H, m), 7.55-7.72(5H, m) 
Preparation Example 70-2 

l-((tert-Butyldiphenylsilyloxy)methyl)-2-chloro-4-(n-pentyl)benzene 

Tetrahydrofiiran (5 ml) was added to magnesium (438 mg, turnings) under 
a nitrogen atmosphere and a small amount of a solution of 4-bromo-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlorobenzene (7.92 g) in tetrahydrofuran (10 ml) 
was dropwise added. Upon confirmation of the initiation of the reaction, the 
reaction mixture was diluted with tetrahydrofuran (6.5 ml) and heated to 60"'C. 
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The remaining sterling material dropwise added over 45 min. After 
completion of the dropwise addition, the reaction mixture was refluxed under 
heating for 30 min to give a solution (ca. 0.6 M) of 4-((tert-bulyldiphenyl- 
silyloxy)methyl)-3-chlorophenyl magnesium bromide in tetrahydrofuran. 

Then, 1-iodopentane (9 10 mg) was added to a suspension of copper 
bromide-dimethyl sulfide complex (62 mg) in hexamethylphosphoric triamide (0.3 
ml) under a nitrogen atmosphere, and the mixture was heated to 60°C. Thereto 
was dropwise added the above-mentioned solution (5 ml) of 4-((tert- 
butyldiphenylsilyloxy)methyl)-3-chlorophenyl magnesium bromide in 
tetrahydrofuran over 10 min after removal of unreacted magnesium. After 
completion of the dropwise addition, the reaction mixture was refluxed under 
heating for 2 hr. Aqueous ammonium chloride was added to the reaction mixture 
and the resulting product was extracted three times with hexane. The organic 
layers were combined, washed successively with water and saturated brine, and 
dried over anhydrous magnesium sulfate. The solvent was evaporated and the 
residue was subjected to silica gel column chromatography (hexane) to give the 
objective compound (914 mg) as a colorless oil. 

*H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.11(9H, s), 1.22-1.40(4H, m), 1.52-1.68(2H, 
m), 2.52-2.62(2H, m), 4.80(2H, s), 7.07-7.16(2H, m), 7.31-7.48(6H, m), 7.61(1H, d, 
J=8Hz), 7.64-7.74(4H, m), 7.64-7 .74(4H, m). 
Preparation Example 70-3 
2-Chloro-4-(n-pentyl)ben2yl alcohol 

A solution ( 1 .0 M, 2 .4 ml) of tetrabutylammonium fluoride/ tetrahydrofuran 
was added to a solution of l-((tert-butyldiphenylsilyloxy)methyl)-2-chloro-4-(n- 
pentyl)benzene (890 mg) in tetrahydroftiran (4.5 ml) under ice-cooling, and the 
mixture was stirred for 2 hr. Water was added to the reaction mixture and the 
resulting pix)duct was extracted three times with ethyl acetete. Hie oiiganic layers 
were combined and washed successively with diluted hydrochloric add, a 
saturated aqueous solution of sodium hydrogencarbonate and saturated brine, 
and dried over anhydrous magnesium sulfate. The solvent was evaporated and 
the residue was purified by silica gel column chromatography (hexane/ethyl 
acetete =7 / 1) to give the objective compound (345 mg) as a colorless ofl. 
»H-NMR(CDCl3) :0.88(3H, t, J=7Hz), 1.21-1.41(4H, m), 1.51-1.66(2H, m), 1.90(1H, 
br t, J=7Hz), 2.5 1-2.63(2H, m), 4.74(2H, d, J=7Hz), 7.08( IH, d, J=8Hz), 7. 19(1H, s), 
7.35(1H, d, J=8Hz) 
Preparation Example 70-4 

2-Chloro-l-((methanesulfonylo3qr)methyl)-4-(n-pen1yl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (530 mg) was obtained as a colorless ofl from 2-chloro-4-(n- 
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pentyljbenzyl alcohol (333 mg). 

*H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.22-1.44(4H, m), 1.51-1.67(2H, m), 2.52- 
2.64(2H, m), 2.99(3H, s), 5.31(2H, s), 7.12(1H, d, J=8Hz), 7.25(1H, s), 7.38(1H, d, 
J=8Hz), 7.38(1H, d, J=8Hz) 
Preparation Example 70-5 

Methyl 3-(2-chloro-4-(n-penlyl)benzyl)-2-me1iiyl-3H-iniidazo[4,5-b]pyridm^ 
carboxylate and methyl l-(2-chloro-4-(n-pentyl)ben2yl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carbo3cylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chlon)- 
(n-pentyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]Kaidine-5-carboxylate (147 m^ and 
methyl l-(2-chloro-4-(n-pentyl)benzyl)-2-methyl-lH-imida2o[4,5-b]pyridine-5- 
carbojcylate (176 m^ were obtained as pale-yeUow powders from methyl i2- 
methyl-lH-imidazo[4,5-blpyridine-5-carboxylate (230 mg) and 2-chloro-l- 
((methanesulfonyloxy)methyl)-4-(n-pentyl)benzene (440 mg). 
Methyl 3-(2-chloro-4-(n-pentyl)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylate : 

»H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.19-1.40(4H, m), 1.48-1.64(2H, m), 2.48- 
2.59(2H, m), 2.53(3H, s), 3.99(3H, s), 5.65(2H, s), 6.52(1H, d, J=8Hz), 6.90(1H, d, 
J=8Hz), 7.25(1H, s), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Mass(ESI) : m/E 386 (M+H)* 

Methyl l-(2-chloro-4-(n-pentyl)benzyl)-2-methyl- lH-imida2oI4,5-b]Ryridine-5- 
carboxylate : 

'H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.19-1.40(4H, m), 1.50-1.64(2H, m), 2.49- 
2.61(2H, m), 2.65(3H, s), 4.01(3H, s), 5.40(2H, s), 6.42(1H, d, J=8Hz), 6.93(1H, d, 
J=8Hz), 7.29(1H, s), 7.55(1H, d, J=8Hz), 8.07(1H, d, J=8Hz) 
Mass(ESI) : m/E 386 (M+H)* 
Preparation Example 70-6 

3-(2-Chloro-4-(n-pentyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 19 m^ was obtained as a white powder from methyl 3-(2-chloro-4- 
(n-pentyl)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3cylate (135 mg). 
*H-NMR(DMSO-d6) : 0.84(3H, t, J=7Hz), 1.13-1.37(4H, m), 1.43-1.60(2H, m), 
2.44-2.60(2H, m), 2.50(3H, s), 5.58(2H, s), 6.45(1H, d, J=8Hz), 7.03(1H, d, J=8Hz), 
7.39(1H, s), 8.01(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
Mass(ESI) : m/E 370 (M-H)" 
Preparation Exam]de 71-1 

l-((tert-Butyldiphenylsilyloxy)methyl)-2-chloro-4-isobutylbenzene 

In the same manner as in Preparation Example 70-2, the objective 
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compound (1.644 g, 76%) was obtained as a colorless oil from 4-bromo-l-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlorobenzene and isobutyl iodide. 
^H-NMR(CDCl3) : 0.90(6H, d, J=7Hz), 1.10(9H, s), 1.75-1.96(1H, m), 2.44(2H, d, 
J=7Hz), 4.80(2H, s), 7.03-7.1 1(2H, m), 7.30-7.46(6H, m), 7.56-7.74(5H, m). 
Preparation Eacample 71-2 
2-Chloro-4-isobutylbenzyl alcohol 

In the same manner as in Preparation Example 70-3, the objective 
compound (568 m^ was obtained as a colorless oil from l-((tert-butyl- 
diphenylsilyloxy)methyl)-2-chloro-4-isobutylbenzene ( 1 .7 1 g) . 

*H-NMR(CDCl3) : 0.90(6H, d, J=7Hz), 1.74-1.95(1H, m), 1.18(1H, br t, J=7Hz), 
2.44(2H, d, J=7Hz), 4.75(2H, d, J=7Hz), 7.05(1H, d, J=8Hz), 7.16(1H, s), 7.35(1H, d, 
J=8Hz) 

Preparation Example 71-3 

2-Chloro-4-isobutyl- l-((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (458 mg) was obtained as a colorless oil from 2-chloro-4-isobutylbenzyl 
alcohol (293 mg). 

»H-NMR(CDCl3) : 0.90(6H, d, J=7Hz), 1.75-1.96(1H, m), 2.48(2H, d, J=7Hz), 
3.00(3H, s), 5.31(2H, s), 7.09(1H, d, J=8Hz), 7.22(1H, s), 7.39(1H, d, J=8Hz) 
Preparation Example 71-4 

Methyl 3-(2-chloro-4-isobutylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylate and methyl l-(2-chloro-4-isobutylben^I)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carbo3cylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-isobutylbenzyl)-2-methyl-3H-iniidazoI4,5-b]pyridine-5-carboxylate (124 m^ and 
methyl l-(2-chloro-4-isobu1ylben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carbojcylate (152 were obtained as pale-yellow powders firom meth3d 2- 
methyl-lH-imidazo[4,5-blpyridine-5-carbo3cylate (212 m^ and 2-chloro-4- 
isobutyl- 1 -((methanesulfonylo3cy)methyl)benzene (390 mg) . 
Methyl 3-(2-<diloro-4-isobutylbenzyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5- 

carbo3cylate: 

^H-NMR(CDCl3) : 0.88(6H, d, J=7Hz), 1.71-1.90(1H, m), 2.40(2H, d, J=7H2), 
2.52(3H, s), 3.99(3H, s), 5.64(2H, s), 6.53(1H, d, J=8Hz), 6.87(1H, d, J=8Hz), 
7.21(1H, s), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/E 372 (M+H)* 

Methyl l-(2-chloro-4-isobutylben2yl)-2-methyl- lH-imida2o[4,5-b]pyridine-5- 
carboxylate: 

*H-NMR(CDCl3) : 0.88(6H, d J=7Hz), 1.71-1.92(1H, m), 2.42(2H, d J=7Hz), 2.65(3H, 
s), 4.00(3H, s), 5.41(2H, s), 6.41(1H, d, J=8Hz), 6.90(1H, d, J=8Hz), 7.24(1H, s), 
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7.55(1H, d, J=8Hz), 8.07(1H, d, J=8Hz). 
Mass(ESI) : rii/E 372 (M+H)* 
Preparation Example 71-5 

3-(2-Chloro-4-isobutylben2yl)-2-metJiyl-3H-imidazo[4,5-b]pyri 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (122 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
isobutylben2yl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carboxylate (1 16 m^. 
^H-NMR(DMSO-de) : 0.82(6H, d, J=7Hz), 1.68-1.89{1H, m), 2.42(2H, d, J=7Hz), 
2.50(3H, s), 5.59(2H, s), 6.44(1H, d, J=8Hz), 7.01(1H, d, J=8Hz), 7.36(1H, s), 
8.00(1H, d, J=8Hz), 8. 12 d, J=8H). 
Mass(ESI) : m/E 356 (M-H)- 
Preparation Example 72-1 

1- {(tert-Butyldiphenylsilyloxy)methyl)-2-cWoro-4-(cyclohe3q^lmethyl)ben^ 

In the same manner as in Preparation Example 70-2, the objective 
compound (797 mg, 56%) was obtained as a colorless oil from 4-bromo-l-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlorobenzene and cyclohexylmethyl iodide. 
^H-NMR(CDCl3) : 0.82-1.75(llH, m), 1.11(9H, s), 2.45(2H, d, J=7Hz), 4.79(2H, s), 
7.03-7.11(2H, m), 7.31-7.48(6H, m), 7.61(1H, d, J=8Hz), 7.63-7.73(4H, m) 
Preparation Example 72-2 

2- Chloro-4-(cyclohexylmethyl) benzyl alcohol 

In the same manner as in Preparation Ebcample 70-3, the objective 
compound (378 mg) was obtained as a colorless oil from l-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlord-4-(cyclohexylmethyl)benzene (1.03 ^. 
'H-NMR(CDCl3) : 0.82- 1.74(1 IH, m), 1.87(1H, br t, J=7Hz), 2.44(2H, d, J=7Hz), 
4.74(2H, d, J=7Hz), 7.04(1H, d, J=8Hz), 7. 15(1H, s), 7.34(1H, d, J=8Hz) 
Preparation Example 72-3 

2-Chloro-4-(cyclohe3qrlmethyl)-l-((methanesulfonyloxy)methyl)benzene 

In the same manner as iii Preparation Example 14-1, the objective 
compound (543 m^ was obtained as a colorless oil from 2-chloro-4- 
(cyclohexylmethyl)benzylalcohol (365 mg). 

^H-NMR(CDCl3) : 0.80-1.75(1 IH, m), 2.46(2H, d, J=7Hz), 2.99(3H, s), 5.30(2H, s), 
7.08(1H, d, J=8Hz), 7.20(1H, s), 7.38(1H, d, J=8Hz) 
Preparation Example 72-4 

Methyl 3-(2-chloro-4-(cyclohexylmethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate(170 mg) and methyl l-(2-chloro-4-(cyclohexylmethyl)- 
benzyl)-2-methyl-lH-irnidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-(cydohexylmethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbosylate 
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(170 mg) and methyl l-(2-chloro-4-(cyclohe3q^lmethyl)ben2yl)-2-methyl-lH- 
iniidazo[4,5-b]pyridine-5-carbojcylate (222 mg) were obtained as pale-yellow 
powders fi-om methyl 2-methyl-lH-imidazol4,5-b]pyridine-5-carbcccylate (229 mg) 
and 2-chloro-4-(cyclohexylmethyl)-l-((methanesulfonylo3cy)methyl)benzene (469 
mg). 

Methyl 3-( 2K:Woro-4-(cyclohe3cylmethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
blpyridine-5-carboxylate: 

*H-NMR(CDCl3) : 0.80-1.74(llH, m), 2.40(2H, d, J=7Hz), 2.53(3H, s), 3.99(3H, s), 
5.64(2H, s), 6.52(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.21(1H, s), 8.05(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 412 (M+H)* 

Methyl l-(2-chloro-4-(cyclohexylmethyl)benzyl)-2-methyl- lH-imida2o[4,5- 
bJpyridine-S-carboxylate: 

»H-NMR(CDCl3) : 0.80-1.75(llH, m), 2.43(2H, d, J=7Hz), 2.65(3H, s), 4.01{3H, s), 
5.04(2H, s), 6.40(1H, d, J=8H2), 6.89(1H, d, J=8Hz), 7.24(1H, s), 7.56(1H, d, 
J=8Hz), 8.07(1 H, d, J=8Hz) 
Mass(ESI) : m/E 412 (M+H)* 
Preparation Example 72-5 

3- (2-Chloro-4-(cydohexylmethyl)ben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (180 m^ was obtained as a white powder from methyl 3-(2-chloro-4- 
(cyclohe30^1methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (156 
mg). 

'H-NMR(DMSO-de) : 0.78-1.68(1 IH, m), 2.42(2H, d, J=7Hz), 2.50(3H, s), 5.58(2H, 
s), 6.44(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 7.35(1H, s), 8.01(1H, d, J=^Hz), 
8.13(lH,d, J=8Hz) 
Mass(ESI) : m/E 396 (M-H)" 
Preparation Example 73-1 

4- Bromo-l-((tert-butyldimethylsilyloxy)methyl)-2-chlorobenzene 

In the same manner as in Preparation Example 70-1, the objective 
compound (6.10 ^ was obtained as a colorless oil from 4-bromo-2-chlorobenzyl 
alcohol (4.42 g). 

*H-NMR(CDCla ) : 0.12(6H, s), 0.95(9H, s), 4.71(2H, s), 7.37-7.50(3H, m). 
Preparation Example 73-2 

4-((tert-Butyldimethylsilyloxy)methyl)-3-chlorobenzaldehyde 

A solution (1.6 M, 8.3 ml) of n-butyl Uthium/hexane was added to a 
solution of 4-bromo-l-((tert-butyldimethylsilyloxy)methyl)-2-chlorobenzene (4.03 
g) in tetrahydrofuran ( 10 ml) under a nitrogen atmosphere at -60"C and the 
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mixture was stirred for 45 min. The reaction mixture was once heated to O^^C and 
then cooled to -40**C and 1-formyl piperidine (1.63 ^ was dropwise added over 3 
min. Then, the reaction mixture was heated to O'^C over 2 hr. Aqueous 
ammonium chloride was added to the reaction mixture and the resulting product 
was extracted twice with hexane. The organic layers were combined, washed 
successively with diluted hydrochloric acid, a saturated aqueous solution of 
sodium hydrogencarbonate and saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated and the residue was subjected to 
silica gel column chromatography (hexane/ethyl acetate=30/ 1) to give the 
objective compound (2.49 g) as a colorless oil. 

^H-NMRfCDCy : 0.16(6H, s), 0.98(9H, s), 4.83(2H, s), 7.70-7.86(3H, m), 9.96(1H, s). 
Mass(ESI) : m/E 283 (M-H)' 
Preparation Example 73-3 

(E)-l-((tert-Butyldimethylsilyloxy)methyl)-2-chloro-4-(2-phenylethenyl)benzene 

Sodium hydride (70% in mineral oil, 8 1 mg) was added to a mixture of 4- 
((tert-butyldimethylsilyloxy)methyl)-3-chlorobenzaldehyde (571 mg) and diethyl 
benzylphosphonate (502 mg) in N,N-dimethylformamide (2 ml) under a nitrogen 
atmosphere at room temperature and the mixture was stirred at 40''C for 2 hr. 
Water was added to the reaction mixture and the resulting product was extracted 
three times with ether. The organic layers were combined, washed with water 
and saturated brine, and dried oyer anhydrous magnesium sulfate. The solvent 
was evaporated and the residue was subjected to silica gel column chromato- 
graphy (hexane/ethyl acetate=50/ 1) to give the objective compound (448 mg) as a 
colorless oil. 

'H-NMR(CDCl3) : 0.14(6H, s), 0.97(9H, s), 4.80(2H, s), 7.03(1H, d, J=16Hz), 
7.10(1H, d, J=16Hz), 7,26-7.58(8H, m). 
Preparation Example 73-4 
(E)-2-Chloro-4-(2-phenylethenyl)ben2yl alcohol 

In the same manner as in Preparation Example 70-3, the objective 
compound (422 mg) was obtained as a white powder from (E)-l-((tert- 
butyldimethylsilylo3^)methyl)-2-chloro-4-(2-phenylethenyl)benzene (745 mg). 
'H-NMR(CDCl3) : 1.91(1H, br t, J=7Hz), 4.79(2H, d, J=7Hz), 7.02(1H, d, J=16Hz), 
7.12(1H, d, J=16H2), 7.24-7.55(8H, m). 
Preparation Example 73-5 

(E)-2-Chloro- 1 -((methanesulfonyloxy)methyl)~4-(2-phenylethenyl)ben2ene 
In the same manner as in Preparation Example 14-1, the objective 
compound (583 mg) was obtained as a white solid from (E)-2-chloro-4-(2- 
phenylethenyl) benzyl alcohol (412 mg). 

'H-NMR(CDCl3) : 3.01(3H, s), 5.34(2H, s), 7.02(1H, d, J=16Hz), 7.14(1H, d, 

126 



J=16Hz), 7.27-7.6 1(8H, m). 
Preparation Example 73-6 

Methyl (E)-3-(2-chloro-4-(2-phenylethenyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]Ryriciine-5-carbo3cylate and methyl (E)-l-(2-chlon)-4-(2-phenylethenyl)benzyl)-2- 
methyl- lH-imidazo[4,5-b]pyTidine-5-carbQxylate 

In the same manner as in Preparation Example 14-2, methyl {E)-3-(2- 
chloro-4-(2-phenylethenyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (163 mg) and methyl (E)-l-(2-chloro-4-(2-phenylethenyl)benzyl)-2- 
methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (194 mg) were obtained as white 
powders fix)m methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (250 m^ 
and (E)-2-chloro- l-((methanesulfonyloxy)methyl)-4-(2-phenylethenyl)benzene 
(518 mg). 

Methyl (E)-3-(2-chloro-4-(2-phenylethenyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]p5n-idine-5-carboxylate : 

*H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.68(2H, s), 6.61(1H, d, J=8Hz), 6.97(1H, 
d, J=16Hz), 7.08(1H, d, J=16Hz), 7. 16-7.62(7H, m), 8.08(1H, d, J=8Hz), 8. 14(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 4 18 (M+H)* 

Methyl (E)- l-(2-chloro-4-(2-phenylethenyl)ben2yl)-2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carbaxylate : 

^H-NMR(CDCl3) : 2.65(3H, s), 4.01(3H, s), 5.44(2H, s), 6.48(1H, d, J=8Hz), 6.97(1H, 
d, J=16Hz), 7. 10(1H, d, J=16Hz), 7. 19-7.64(8H, m), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/E 418 (M+H)* 
Preparation Example 73-7 

(E)-3-(2-Chloro-4-(2-phenylethenyl)benzyl)-2-methyl-3H-imidazo(4,5-b]pyridine- 
5-carbo3grlic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (149 mg) was obtained as a white powder from methyl (E)-3-(2-chlon>- 
4-(2-phenylethenyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridiniE-5-carboxylate 
(158 mg). 

*H-NMR(DMSO-d6) : 2.52(3H, s), 5.63(2H, s), 6.59(1H, d, J=8Hz), 7.16-7.48(6H, m), 
7.53-7.63(2H, m), 7.84(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Mass(ESI) : m/E 402 (M-H)" 
Preparation Example 74-1 
2-Chloro-4-hydroj5ybenzoic acid 

4-Amino-2-chlorobenzoic add (10.01 ^ was homogeneously dissolved in 
12.5% sulfuric acid (400 ml) by heating the mixture to 70°C and cooled with ice. 
An aqueous solution of sodium nitrite (4.24 g /water 12 ml) was dropwise added to 
this suspension over 5 min at a temperature of not more than 8"C. Five minutes 
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later, this solution was gradually poured into water (500 ml) at SO'^C, upon which 
vigorous bubbling occurred and the solution turned red. The reaction mixture 
was further stirred at SC'C for 1 hr. After cooling, the resulting product was 
extracted three times with ether. The organic layers were combined, washed 
successively with diluted hydrochloric acid, water and saturated brine, and dried 
over anhydrous magnesium sulfate. The solvent was evaporated and a small 
amount of diisopropyl ether was added to allow crystallization, whereby the 
objective compound (6.32 g) was obtained as an orange powder. 
^H-NMR(DMSO-de) : 6.79(1H, dd, J=8 and 2H2), 6.88(1H, d, J=2Hz), 7.77(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 171 (M-H)' 
Preparation Example 74-2 

Benzyl 4-benzyloxy-2-chlorobenzoate 

Potassium carbonate (1.67 ^ and benzyl bromide (1.73 ^ were added to a 
solution of 2-chloro-4-hydroxybenzoic acid (695 mg) in N,N-dimethylformamide 
(3.5 ml) and the mixture was stirred for 14 hr at room temperature. To the 
reaction mixture was added IN hydrochloric acid and the resulting product was 
extracted three times with ether. The organic layers were combined, washed 
successively with water, a saturated aqueous solution of sodium hydrogen- 
carbonate and saturated brine, and dried over anhydrous magnesium sulfate. 
The solvent was evaporated and the residue was recrystallized from diisopropyl 
ether/ hexane to give the objective compound (1. 13 g) as a pale-yellow powder. 
^H-NMR(CDCl3) : 5.09(2H, s), 5.32(2H, s), 6.87(1H, dd, J=8 and 2Hz), 7.05(1H, d, 
J=2Hz), 7.29-7.50(10H, m), 7.91(1H, d, J=8Hz). 
Mass(ESI) : m/E 353 (M+H)* 
Preparation Example 74-3 
4-Benzyloxy-2-chlorobenzoic add 

Ethanol (8.8 ml), 1,4-dioxane (2.2 ml) and a IN aqueous sodium hydroxide 
solution (4.7 ml) were added to benzyl 4-benzyloxy-2-chlorobenzoate ( 1 . 12 g) . The 
mixture was stirred at 70''C for 1.5 hr. The solvent was evaporated and water 
was added to the residue to dissolve the same. After washing with ether, the 
aqueous layer was acidified with IN hydrochloric acid, and the resulting 
precipitate was collected by filtration to give the objective compound (8 10 m^ as a 
pale-yellow powder. 

*H-NMR(DMSO-de) : 5.20(2H, s), 7.06(1H, dd, J=8 and 2Hz), 7.18(1H, d, J=2Hz), 
7.29-7.50(5H, m), 7.82(1H, d, J=8Hz). 
Mass(ESI) : m/E 261 (M-H)" 
Preparation Example 74-4 
4-Benzyloxy-2-chlorobenzyl alcohol 
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To a solution of 4-ben2yloxy-2-chlorobenzoic acid (788 mg) in 
tetrahydrofuran (7.9 ml) was dropwise added a boran-dimetliyl sulfide complex 
(10.0 M, 0.6 ml) at room temperature under a nitrogen atmosphere, and the 
mixture was refluxed under heating for 2.5 hr. The reaction mixture was allowed 
to cool to room temperature and IN hydrochloric add (1.5 ml) was dropwise added 
carefuUy, which was followed by stirring for 30 min. Water was added to the 
reaction mixture and the resulting product was extracted three times with ethyl 
acetate. The organic layers were combined, washed successively with a saturated 
aqueous solution of sodium hydrogencarbonate and saturated brine, and dried 
over anhydrous magnesium sulfate. The solvent was evaporated to give the 
objective compound (778 mg) as a white powder. 

'H-NMRfCDCy : 1.83(1H, br t, J=7Hz), 4.70(2H, d, J=7Hz), 5.05(2H, s), 6.88(1H, 
dd, J=8 and 2Hz), 7.01(1H, d, J=2Hz), 7.28-7.46(6H, lii). 
Preparation Example 74-5 
4-Benzyloxy-2-chloroben2yl chloride 

In the same manner as in FYeparation Example 14-1, the objective 
compound (639 mg) was obtained as a colorless oil from 4-benzyloxy-2- 
chlorobenzyl alcohol (523 mg). 

*H-NMR(CDCl3) : 4.67(2H, s), 5.05(2H, s), 6.87(1H, dd, J=8 and 2Hz), 7.02(1H, d, 
J=2Hz), 7.28-7.44(6H, m). 
Preparation Example 74-6 

Methyl 3-(4-ben2yloxy-2K±iloroben2yl)-2-methyl-3H-imidazo[4,5-b]Ryridto 
carboxylate and methyl l-(4-benzyloxy-2-chlorobeii2yl)-2-methyl-lH-irnida2o[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(4- 
benzyio>gr-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo5^ 
(130 mg) and methyl l-"(4-ben2yloxy-2-chiorobenzyl)-2-methyHH-imidazo[4,5- 
b]pyridine-5-carboxylate (141 mg) were obtained as pale-yellow powders from 
methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (229 mg) and 4- 
ben2yloxy-2-chloroben2yl chloride (509 m^. 

Methyl 3-(4-benzyloxy2-cWorobenzyl)-2-methyl-3H-imidazo[4,5-b^ 
carboxylate : 

*H-NMR(CDCl3) : 2.53(3H, s), 4.00(3H, s), 5.01(2H, s), 5.62(2H, s), 6.63(1H, d, 
J=8Hz), 6.72(1H, dd, J=8 and 2Hz), 7.06(1H, d, J=2Hz), 7.30-7.42(5H, m), 8.04(1H, 
d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 422 (M+H)* 

Methyl l-(4-benzylojqr-2-chlorobenzyl)-2-methyl- lH-imidazo(4,5-b]pyridine-5- 
carboxylate : 

^H-NMR(CDCla) : 2.66(3H, s), 4.01(3H, s), 5.02(2H, s), 5.38(2H, s), 6.48(1H, d, 
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J=8Hz), 6.75(1H, dd, J=8 and 2Hz), 7.08(1H, d, J=2Hz), 7.28-7.47{5H, m), 7.54(1H, 
d, J=8Hz), 8.06(1H, d, J=8Hz). 
Mass{ESI) : m/E 422 (M+H)* 
Preparation Example 74-7 

3- (4-Benzylo3Qr-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 10 mg) was obtained as a white powder from methyl 3-(4-ben2yloxy- 

2- chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3Qrlate (116 mg). 
^H-NMR(DMSO-de) : 2.39(3H, s), 5.08(2H, s), 5.51{2H, s), 6.41(1H, d, J=8Hz), 
6,88(1H, dd, J=8 and 2Hz), 7.23(1H, d, J=2Hz), 7.28-7.45(5H, m), 7.85(2H, s). 
Mass(ESI) : m/E 406 (M-H)' 

Preparation E^xample 75-1 

Methyl 3-(2-chloro-4-methoxybenzyl)-2-methyl-3H-imidazo[4,5-b]p3a1dine-5- 
carboxylate (62 mg) and methyl l-(2-chloro-4-methoxyben2yl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- methoxyben2yI)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylate (62 mg) and 
methyl 1 -(2-chloro-4-methoxybenzyl) -2-methyl- 1 H-imidazo[4 ,5-b]pyridine-5- 
carboxylate (62 mg) were obtained as white powders from methyl 2-methyHH- 
imidazo[4,5-b]p3nidine-5-carboxylate (145 mg) and 2-chloro-4-methoxybenzyl 
bromide (2 15 mg). 

Methyl 3-(2-chloro-4-methoxybenzyl)-2-methyl-3H-imidazo[4 ,5-blpyridine-5- 
carboxylate : 

*H-NMR(CDCl3) : 2.52(3H, s), 3.77(3H, s), 4.00(3H, s), 5.61(2H, s), 6.65(2H, s), 
6.97(1H, s), 8.04(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
Mass(ESI) : m/E 346 (M+H)* 

Methyl l-(2-chloro-4-methoxybenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine5- 
carboxylate : 

'H-NMR(CDCl3) : 2.65(3H, s), 3.78(3H, s), 4.01(3H, s), 5.38(2H, s), 6.51(1H, d, 
J=8Hz), 6.68(1H, dd, J=8 and 2Hz), 7.00(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 
8.04(1H, d, J=8Hz). 
Mass(ESI) : m/E 346 (M+H)* 
Preparation Example 75-2 

3- (2-Chloro-4-metho3qrben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine- 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (83 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
cMoro-4-methoxybenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (78 
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mg). 

^H-NMR(DMSO-de) : 2.50(3H, s), 3.55(3H, s), 5.53(2H, s), 6.58(1H, d, J=8Hz), 
6.81(1H, dd, J=8 and 2Hz), 7.13(1H, d, J=2Hz), 7.99{1H, d, J=8Hz), 8.11(1H, d, 
J=8H2). 

Mass(ESI) : m/E 330 (M-H)" 
Preparation Example 76-1 

Isopropyl 2-chloro-4-isopropoxy benzoate 

In the same manner as in Preparation Example74-2, the objective 
compound (839 m^ was obtained as a pale-brown oil from 2-chloro-4- 
hydroxybenzoic acid (500 mg) and isopropyl iodide (1.18 g). 

^H-NMR(CDCl3) : 1.36(12H, m), 4.59(1H, m), 4.59(1H, m), 5.24(1H, m), 6,78(1H, d, 
J=8Hz), 6.93(1H, s), 7.82(1H, d, J=8Hz). 
Preparation Example 76-2 
2-Chloro-4-isopropo5cyrbenzyl alcohol 

Lithium aluminum hydride (100 mg) was added to a solution of isopropyl 
2-chloro-4-isopropoxybenzoate (675 mg) in ether (6.8 ml) and the mixture was 
stirred for 2 hr. To the reaction mixture were dropwise added successively water 
(0.8 ml), a IN aqueous sodium hydroxide solution (0.8 ml) and water (2.4 ml) 
under ice-cooing, and the mixture was stirred for 30 min at room temperature. 
Then ether and water were added and the organic layer was separated. The 
resulting product was extracted with ether from the aqueous layer. The oiiganic 
layers were combined, washed with saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated to give the objective compound 
(513 mg) as a brown oil. 

^H-NMR(CDCl3) : 1.32(6H, d, J=6Hz), 1,97(1H, t, J=6Hz), 4.52(1H, m), 4.70(2H, d, 
J=6Hz), 6.78(1H, dd, J=2Hz), 6.92(1H, d, J=2Hz), 7.33(1H, d, J=8Hz). 
Preparation Example 76-3 
2-Chloro-4-isopropoxybenzyl chloride 

Pyridine (0.5 ml) and thionyl chloride (0.18 mg) were successively added to 
a solution of 2-chloro-4-isopropoxybenzylalcohol (401 m^ in dichloromethane (2 
ml) under ice-cooling, and the mixture was stirred for 1 hr. Water was added to 
the reaction mixture and the resulting product was extracted three times with 
hexane. The organic layers were combined, washed successively with IN 
hydrochloric add, a saturated aqueous solution of sodium hydrogencarbonate 
and saturated brine, and dried over anhydrous magnesium sulfate. The solvent 
was evaporated to give the objective compound (353 mg) as a yellow oil. 
'H-NMR(CDCl3) : 1.32(6H, d, J=7Hz), 4.52(1H, sept, J=7Hz), 4.65(2H, s), 6.76(1H, 
dd, J=8 and 2Hz), 6.91(1H, d, J=2Hz), 7,32(1H, d, J=8.5Hz). 
Preparation Example 76-4 
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Methyl 3-(2-chloro-4-isopropo30^benzyl)-2-methyl-3H-iiTiidazo[4,5-b]p 
carboxylate and methyl l-(2-chloro-4-isopropoxybenzyl)-2-niethyHH- 
imidazo[4,5-b]pyridme-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chlon)- 

4- isopropoxybenzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carbo5Qrl^^ (73 mg) 
and methyl l-(2-cMoro-4-isopropo50^benzyl)-2-methyl-lH-iniida2o[4,5-b]pyridine- 

5- carboxylate (80 mg) as white powders from methyl 2-methyHH-imida2o[4,5- 
b]pyridine-5-carboxylate (194 mg) and 2-chloro-4-isopropoxybenzyl chloride (340 
mg). 

Methyl 3-(2-chloro-4-isopropo3g^benzyl)-2-methyl-3H-imidazo[4,5-b]R5aidine-5- 
carboxylate : 

^H-NMR(CDCl3) : 1.29(6H, d, J=7Hz), 2.54(3H, s), 4.00(3H, s), 4.47(1H, sept, 
J=7Hz), 5.61(2H, s), 6.62(2H, s), 6.95(1H, s), 8.05(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 374 (M+H)* 

Methyl l-(2-chloro-4-isopropoxybenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

^H-NMR(CDCl3) : 1.30(6H, d, J=7Hz), 2.65(3H, s), 4.00(3H, s), 4.48(1H, sept, 
J=7Hz), 5.35(2H, s), 6.47(1H, d, J=8Hz), 6.64(1H, dd, J=8 and 2Hz), 6.98(1H, d, 
J=2Hz), 7.54(1H, d, J=8Hz), 8,06(1H, d, J=8Hz). 
Mass(ESI) : m/E 374 (M+H)* 
Preparation E«xample 76-5 

3-(2-Chloro-4-isopropoxyben2yl)~2-methyl-3H-imidazo[4,5-b]p3nidine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (66 m^ was obtained as a pale-yeUow powder from methyl 3-(2- 
chloro-4-isopropoxybenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-car^^ (67 
mg). 

*H-NMR(DMSO-de) : 1.23(6H, d, J=7Hz), 2.50(3H, s), 4.60(1H, sept, J=7Hz), 

5.53(2H, s), 6.52(1H, d, J=8Hz), 6.79(1H, dd, J=8 and 2Hz), 7.1 1(1H, d, J=2Hz), 

8.01(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Mass(ESI) : m/E 358 (M-H)" 

Preparation Eacample 77-1 

n-Butyl 4-(n-butoxy)-2-chlorobenzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (839 m^ was obtained as a pale-brown oil finm 2-chloro-4- 
hydroxybenzoic acid (500 mg) and n-butyl iodide (1.28 g). 

^H-NMR(CDCl3) : 0.98(6H, t, J=6Hz), 1.48(4H, m), L76(4H, m), 3.99(2H, t, J=6Hz), 
4.30(2H, t, J=6Hz), 6.80(1H, d, J=8Hz), 6.95(1H, s), 7.86(1H, d, J=8Hz). 
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Preparation Example 77-2 

4-(n-Butoxy)-2-chlorobenzyl aJcohol 

In the same manner as in Preparation Example 80-2 to be mentioned later, 
the objective compound (513 mg) was obtained as a pale-brown oil from n-butyl 
4-(n-butoxy)-2-chlorobenzoate (835 mg). 

^H-NMR(CDCl3) : 0.98(3H, t, J=6Hz), 1.48(2H, m), 1.76(2H, m), 1.86(1H, t, J=6Hz), 
3.95(2H, t, J=6Hz), 4.71(2H, d, J=6Hz), 6.80(1H, d, J=8H2), 6.93(1H, s), 7.34(1H, d, 
J=8Hz). 

Preparation Example 77-3 

4-(n-Butoxy)-2-chlorobenzyl chloride 

In the same manner as in Preparation Example 14-1, the objective 
compound (505 mg) was obtained as a colorless oil from 4-(n-butoxy)-2- 
chlorobenzyl alcohol (475 mg). 

^H-NMR(CDCl3) : 0.98(3H, t, J=7Hz), 1.38-1.56(2H, m), 1.68-1.82(2H, m), 3.95(2H, 
t, J=7Hz), 4.67(2H, s), 6.78(1H, dd, J=8 and 2Hz), 6.92(1H, d, J=2Hz), 7.33(1H, d, 
J=8Hz). 

Preparation Example 77-4 

Methyl 3-(4-(n-but05Q^)-2-chlorobenzyl) -2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(4-(n-butoxy)-2-chlon>benzyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(4-(n- 
but03qr)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbox^^ ( 105 
m^ and methyl l-(4-(n-butoxy)-2-chloroben2yl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate (111 mg) were obtained as pale-yellow powders from 
methyl 2-methyl-lH-imidazo[4,5-blpyridine-5-carboxylate (230 mg) and 4-(n- 
butoxy)-2-chlorobenzyl chloride (443 mg). 

Methyl 3-(4-(n-buto3gr)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]py^ 
carboxylate : 

*H-NMR(CDCl3) : 0.96(3H, t, J=7Hz), 1.38-1.54(2H, m), 1.65-1.81(2H, m), 2.52(3H, 
s), 3.90(2H, t, J=7Hz), 4.00(3H, s), 5.60(2H, s), 6.63(2H, s), 6.95(1H, s), 8.04(1H, d, 
J=8Hz), 8, 13(1H, d, J=8Hz). 
Mass(ESI) : m/E 388 (M+H)* 

Methyl l-(4-(n-butoxy)-2-clilorobenzyl)-2-methyl- lH-i^lidazo[4,5-b]pyridine-5- 
carboxylate : 

'H-NMR(CDCl3) : 0.95(3H, t, J=7Hz), 1.38-1.53(2H, m), L66-1.81(2H, m), 2.65(3H, 
s), 3.92(2H, t, J=7Hz), 4.01(3H, s), 5.37(2H, s), 6.48(1H, d, J=8Hz), 6.67(1H, dd, 
J=8 and 2Hz), 6.99(1H, d, J=2Hz), 7.55(1H, d, J=8Hz), 8.06(1H, d, J-8Hz). 
Mass(ESl) : m/E 388 (M+H)* 
Preparation E^xample 77-5 
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3-(4-(n-Buto>gr)-2-chloroberizyl)-2-met±iyl-3H-imida2^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (90 mg) was obtained as a pale-yellow powder from methyl 3-(4-(n- 
butoxy)-2-dilorobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-ca^ (90 
nig). 

^H-NMR(DMSO-de) : 0.90(3H, t, J=7Hz), 1.30-1.48(2H, m), 1.57-1.7 1(2H, m), 
2.50(3H, s), 3.94(2H, t, J=7Hz), 5.54(2H, s), 6.53(1H, d, J=8Hz), 6.80(1H, dd, J=8 
and 2Hz), 7.13(1H, d, J=2Hz), 8,00{1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 
Mass(ESI) : m/E 372 (M-H)- 
Preparation Example 78-1 

Cyclohexylmethyl 2-chloro-4-((cyclohe?r/lmethyl)oxy)benzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (1. 14 g) was obtained as a pale-brown oil from 2-chIoro-4- 
hydroxybenzoic acid (500 mg) and cyclohexylmethyl bromide (1.23 g). 
^H-NMR(CDCl3) : 1.08(4H, m), 1.26(6H, m), 1.78(12H, m), 3.78(2H, d, J=6Hz), 
4.12(2H, d, J=6Hz), 6.80(1H, d, J=8Hz), 6.96(1H, s), 7.88(1H, d, J=8Hz). 
Preparation Example 78-2 

2-Chloro-4-((cycIohexylmethyI)oxy)benzyl alcohol 

In the same manner as in Preparation Elxample 80-2 to be mentioned later, 
the objective compound (903 m^ was obtained as a pale-brown oil from 
cyclohexylmethyl 2-chloro-4-((cyclohexylmethyl)oxybenzoate (1.13 g). 
^H-NMR(CDCl3) : 0.85-1.90(1 IH, m), 3.44(1H, t, J=6Hz), 3.73(2H, d, J=6Hz), 
4.70(2H, d, J=6Hz), 6.79{1H, dd, J=8, IHz), 6.92(1H, d, J=lHz), 7.33(1H, d, 
J=8Hz). 

Preparation Example 78-3 

2-Chloro-4-((cyclohexyl)methyloxy)benzyl chloride 

In the same manner as in Preparation Example 76-3, the objective 
compound (844 mg) was obtained as a colorless oil from 2-chloro-4- 
((cyclohexyrlmethyl)-oxy)benzyl alcohol (855 mg). 

'H-NMR(CDCl3) : 0.82-1.91(1 IH, m), 3.72(2H, d, J=7Hz), 4.66(2H, s), 6.78(1H, dd, 
J=8 and 2Hz), 6.92(1 H, d, J=2Hz), 7.32(1H, d, J=8Hz). 
Preparation Example 78-4 

Methyl 3-(2-chloro-4-((cyclohe3Q^lmethyl)oxy)benzyl)-2-methyl-3H-imidazo[4 ,5- 
b]pyridine-5-carboxylate (58 mg) and methyl l-(2-chloro-4-((cyclohexylmethyl)- 
oxy)benzyl)-2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-((cyclohexylmethyl)oxy)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (58 mg) and methyl l-(2-chloro-4-((cyclohexylmethyl)oxy)-benzyl)-2- 
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* methyl- lH-imidazo[4,5-blpyridine-5-carboxylate (36 mg) were obtained as 

colorless oils from methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (194 
mg) and 2-chloro-4-((cyclohexylmethyl)oxy)ben2yl chloride (403 mg). 
Methyl 3-(2-chloro-4-((cyclohexylmethyl)o3qr)ben2yl)-2-methyl-3H-im 
b]pyridine-5-carboxylate : 

^H-NMR{CDCl3) : 0.90-1.90(1 IH, m), 2.52(3H, s), 3.69(2H, d, J=7Hz), 3.99(3H, s), 
5.61(2H, s), 6.62(2H, s), 6.95(1H, s), 8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 428 (M+H)* 

Methyl l-(2-chloro-4-((cyclohexylmethyl)oxy)ben2yl)-2-methyl- lH-imida20[4,5- 
b]p3aidine-5-carboxylate : 

'H-NMRlCDCy : 0.92-1.92(1 IH, m), 2.64(3H, s), 3.69(2H, d, J=7Hz), 4.00(3H, s), 
5.37(2H, s), 6.48(1H, d, J=8Hz), 6.65(1H, dd, J=8 and 2 Hz), 6.98(1H, d, J=2Hz), 
7.53(1H, d, J=8Hz), 8.04(1H, d, J=8Hz). 
Mass(ESI) : m/E 428 (M+H)* 
Preparation Example 78-5 

3- (2-Chloro-4-((cydohexylmethyl)oxy)ben2yl)-2-methyl-3H-imidazo[4,^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (53 mg) was obtained as a pale-yellow powder firom methyl 3-(2- 
cWoro-4-((cyclohexylmethyl)o?q^)ben2yl)-2-methyl-3H-imidazo[4,5-b]py^ 
carboxylate (53 mg). 

^H-NMR(DMSO-d6) : 0.90-1.82(1 IH, m), 2.50(3H, s), 3.76(1H, d, J=7Hz), 5.53(2H, 
s), 6.54(1H, d, J=8Hz), 6.80(1H, dd, J=8 and 2Hz), 7.12(1H, d, J=2Hz), 8.00(1H, d, 
^ J=8Hz),8.11(lH,d, J=8Hz). 
Mass(ESI) : m/E 4 12 (M-H)' 
Preparation Example 79-1 

2-Chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzaldehyde 

To a solution of 2-[N-(2-hydroxyethyl)-N-methylarniho]pyridine (3.87 g) in 
diy N,N-dimethylformamide (39 ml) was added sodium hydride (60% in oil, 1. 12 g), 
and the reaction mixture was stirred at room temperature for 30 min. 2-Chloro- 

4- fluorobenzaldehyde (4.43 g) was added to the reaction mixture and the mixture 
was stirred for 3 days. The mixture was diluted with ethyl acetate and washed 
with water. The aqueous layer was extracted twice with ethyl acetate. The 
organic layers were combined, dried over magnesium sulfate and concentrated to 
diyness under reduced pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate=9/l) to give the objective compound (3.30 
g) as a pale-yellow oil. 

'H-NMRlCDCy : 3.13(3H, s), 4.01(2H, t, J=6Hz), 4.28(2H, t, J-6Hz), 6.52(1H, d, 
J=8Hz), 6.60(1H, dd, J=8, 5Hz), 6.90(1H, dd, J=8, 2Hz), 7.02(1H, d, J-8, 2Hz), 
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7.48(1H, t, J=8Hz), 7.87(1H, d, J=8Hz), 8.18(1H, d, J=5Hz), 10.00(1H, s). 
Preparation Example 79-2 

2-Chloro-4-((2-(N-methyl-N-(2-p3nidinyl)amino)ethyl)o3Qr)ben^ alcx>hol 

Sodium borohydride (58 mg) was added to a solution of 2-chloro-4-{(2-(N- 
methyl-N-(2-p3nidinyl)ainino)ethyl)oxy)ben2aldehyde (438 mg) in ethanol (3 ml) at 
room temperature and the mixture was stirred for 2 hr. IN Hydrochloric acid (1.5 
ml) was dropwise added to the reaction mixture to decompose the redundant 
reagent and the whole mixture was diluted with ethyl acetate. A saturated 
aqueous solution of sodium hydrogencarbonate was added to neutralize the 
mixture and the resulting product was extracted twice with ethyl acetate. The 
pi^anic layers were combined, washed with saturated brine, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated to give the objective 
compound (437 mg) as a colorless oil. 

^H-NMR(CDCl3) : 3.12(3H, s), 3.97(2H, t, J=5Hz), 4,17{2H, t, J=5Hz), 4.70(2H, s), 
6.51(1H, d, J=8Hz), 6.58{1H, dd, J=8 and 5Hz), 6.79(1H, dd, J=8 and 2Hz), 
6.97(1H, d, J=2Hz), 7.32(1H, d, J=8Hz), 7.46(1H, t, J=8Hz), 8.16(1H, d, J=5Hz). 
Mass(ESI) : m/E 293 (M+H)* 
Preparation Example 79-3 

2-Chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzyl chloride 

In the same manner as in Preparation Example 76-3, the objective 
compound (662 mg) was obtained as a pale-yeDow oil from 2-chloro-4-((2-(N- 
methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzyl alcohol (557 mg). 
^H-NMR(CDCl3) : 3.13(3H, s), 3.99(2H, t, J=5Hz), 4.19(2H, t, J=5Hz), 4.65(2H, s), 
6.51(1H, d, J=8Hz), 6.58(1H, dd, J=8 and 5Hz), 6.79(1H, dd, J=8 and 2Hz), 
7.00(1H, d, J=2Hz), 7.31(1H, d, J=8Hz), 7.47(1H, t, J=8Hz), 8.17(1H, d, J=5Hz). 
Preparation Example 79-4 

Methyl 3-(2-chloro-4-((2-(N-methyl-N-(2-pyridinyl)ainino)ethyl)oxy)ben^ 
methyl-3H-imidazoI4,5-b]pyridine-5-carboxylate and methyl l-(2-chloro-4-((2-(N- 
methyl-N-(2-pyridinyl)ainino)ethyl)o5Qr)benzyl)-2-methyl-lH-imidazo[4,5- 
b]p3rridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-((2-(N-methyl-N-(2-pyridinyl)arrdno)ethyl)oxy)benzyl)-2-methyl-3H-im 
blpyridine-5-carboxylate (156 mg) and methyl l-(2-chloro-4-((2-(N-methyl-N-(2- 
pyridinyl)aniino)ethyl)oxy)ben2yl)-2-methyl-lH-imidazo[4,5-b]pyri 
carboxylate (160 m^ were obtained as colorless oils from methyl 2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (290 mg) and 2-chloro-4-((2-(N-methyl-N-(2- 
pyridinyl)amino)ethyl)oxy)benzyl chloride (577 mg). 

Methyl 3-(2-chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate : 
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' »H-NMR(CDCl3) : 2.5 1(3H, s), 3. 1 1(3H, s), 3.95(2H, t, J=5Hz), 3.99(3H, s), 4. 14(2H, 
t, J=5Hz), 5.60(2H, s), 6.49(1H, d, J=8Hz), 6.55(1H, dd, J=8 and 5Hz), 6.63(2H, s), 
7.02(1H, s), 7.44(1H, t, J=8Hz), 8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz), 8. 15{1H, d, 
J=5Hz). 

Mass(ESI) : m/E 466 (M+H)* 

Methyl l-(2Kdiloro-4-((2-(N-methyl-N-(2-Ryridinyl)aniino)ethyl)o3cy)ben2yl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate : 

*H-NMR(CDCl3) : 2.64(3H, s), 3.1 1(3H, s), 3.95(2H, t, J=5Hz), 4.01(3H, s), 4.15(2H, 
t, J=5Hz), 5.35(2H, s), 6.45-6.60(3H, m), 6.68(1H, dd, J=8 and 2 Hz), 7.08(1H, d, 
J=2Hz), 7.44(1H, t, J=8Hz), 7.52(1H, d, J=8Hz), 8.01(1H, d, J=2Hz), 8.04(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 466 (M+H)* 
Preparation Elxample 79-5 

3-(2<:hloro-4-((2-(N-methyl-N-(2-pyridmyl)amino)etJiyl)oxy)ben2yl)-2-met^^ 
imidazo[4,5-b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7., the objective 
compound (1 14 m^ was obtained as a white powder from methyl 3-(2-chloro-4- 
((2-(N-methyl-N-(2-pyridinyl)arnino)ethyl)oxy)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (143 mg). 

'H-NMR(DMSO-d6) : 2.50(3H, s), 3.03(3H, s), 3.87(2H, t, J=5Hz), 4.13(2H, t, J=5Hz), 

5.53(2H, s), 6.50-6.65(3H, m), 6.82(1H, dd, J=8 and 2Hz), 7.20(1H, d, J=2Hz), 

7.49{1H, t, J=8Hz), 7.99(1H, d, J=8Hz), 8.06(1H, d, J=5H?), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/E 450 (M-H)" 

Preparation Example 80-1 

Methyl 2-chloro-4-(methylthio)benzoate 

Sodium thiomethoxide (459 was added to a solution of methyl 4- 
bromo-2-chlorobenzoate (1.25 g) in N,N-dimethylformamide (10 ml) under ice- 
cooling, and the mixture was stirred for 2 hr. IN Hydrochloric add was added to 
the reaction mixture and the resulting product was extracted three times with 
ether. The organic layers were combined, washed successively with water and 
saturated brine, and dried over anhydrous magnesium sulfate. The solvent was 
evaporated and the residue was subjected to silica gel coluiim chromatography 
(hexane/ethyl acetate=10/l) to give the objective compound (835 m^ as a 
colorless oil. 

*H-NMR(CDCl3) : 2.49(3H, s), 3.90(3H, s), 7. 1 1(1H, d, J=8Hz), 7.23(1H, s), 7.78(1H, 
d, J=8Hz). 

Preparation Example 80-2 

2-Chloro-4-(methylthio)ben2yl alcohol 

Methyl 2-chloro-4-(methylthio)benzoate (806 m^ was dropwise added to a 
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suspension of lithium aluminum hydride (139 m^ in tetrahydrofuran (8 ml) under 
ice-cooling, and the mixture was stirred for 1 hr. The reaction mixture was 
diluted with ether and IN hydrochloric add (10 ml) was dropwise added. The 
resulting product was extracted three times with ether. The organic layers were 
combined, washed successively with a saturated aqueous solution of sodium 
hydrogencarbonate and saturated brine, and dried over anhydrous magnesium 
sulfate. The solvent was evaporated to give the objective compound (725 m^ as a 
colorless oil. 

»H-NMR(CDCl3) : 1.92(1H, br t, J=7Hz), 2.48(3H, s), 4.73(2H, d, J=7Hz), 7. 15(1H, d, 
J=8Hz), 7.23(1 H, s), 7.37(1H, d, J=8Hz). 
Preparation Eacample 80-3 

2-Chloro-l-((methanesulfonyloxy)methyl)-4-(methylthio)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound ( 1 .02 g) was obtained as a colorless oil from 2-chloro-4'- 
(methylthio)benzyl alcohol (687 mg). 

^H-NMR(CDCl3) : 2.48(3H, s), 3.00(3H, s), 5.30(2H, s), 7.15(1H, dd, J=8 and 2Hz), 
7.26(1H, d, J=2Hz), 7.38(1H, d, J=8Hz). 
Preparation Ebcample 80-4 

Methyl 3-(2-chloro-4-(methylthio)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4-(methylthio)benzyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-(methylthio)ben2yl)-2-methyl-3H-imida2o[4,5-b]pyridine-5-carbo3cylate (457 m^ 
and methyl l-(2-chloro-4-(methylthio)ben^l)-2-methyl-lH-imidazo[4,5- 
blpyridineS-carboxylate (402 m^ were obtained as white powder fiiom methyl 2- 
methyl-lH-imidazo[4,5-blpyridine-5-carbo3Qrlate (573 and 2-chloro-l- 
((methanesulfonyloxy)methyl)-4-(methylthio)ben2ene (955 m^. 
Methyl 3-(2-chloro-4-(methylthio)benzyl)-2-methyl-3H-imidazoI4,5-b]pyridine-5- 
carbojcylate: 

*H-NMR(CDCl3) : 2.44(3H, s), 2.53(3H, s), 4.00(3H, s), 5.63(2H, s), 6.58(1H, d, 
J=8H2), 6.96(1H, dd, J=8 and 2H2), 7.28(1H, d, J=2Hz), 8.06(1H, d, J=8Hz), 
8.13(lH,d, J=8Hz). 
Mass(ESI) : m/e 362 (M+H)* 

Methyl l-(2-chloro-4-(methylthio)benzyl)-2-methyl- lH-imida2o[4,5-blpyridine-5- 
carboxylate: 

>H-NMR(CDCl3) : 2.45(3H, s), 2.65(3H, s), 4.01(3H, s), 5.39(3H, s), 6.42(1H, d. 
J=8Hz), 6.98(1H, dd, J=8 and 2Hz), 7.30(1H, d, J=2Hz), 7.54(1 H, d, J=8Hz), 
8.08(lH,d, J=8Hz). 
Mass(ESI) : m/e 362 (M+H)* 
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Preparation Example 80-5 

3-(2-Chloro-4-(methyllJiio)benzyl)-2-methyl-3H-iim 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (184 m^ was obtained as a white powder from methyl 3-(2-chloro-4- 
(methylthio)ben2yl)-2-methyl-3H-inndazo[4,5-b]pyridine-5-carbo5qrlate (146 mg). 
^H-NMR(DMSO-de) : 2.45(3H, s), 2.50(3H, s), 5.60(2H, s), 6.44(1H, d, J=8Hz), 
7.10(1H, d, J=8Hz), 7.42(1H, s), 8.00(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Mass(ESI) : m/e 346 (M-H)" 
Preparation Example 81-1 

Methyl 3-(2-chloro-4-(methylsulfinyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridi^^ 
5-carboxylate 

To a solution of methyl 3-(2-chloro~4-(methylthio)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (148 mg) in dichloromethane (2.8 ml) was 
added m-chloroperbenzoic acid (8 1 mg) under ice-cooling, and the mixture was 
stirred for 1 hr. The reaction mixture was diluted with chloroform, washed 
successively with a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, and dried over anhydrous magnesium sulfate. The solvent was 
evaporated, and acetonitrile was added to the residue for crystallization, whereby 
the objective compound (118 mg) was obtained as a white powder. 

^H-NMR(CDCl3) : 2.55(3H, s), 2.71(3H, s), 3.99(3H, s), 5.71(2H, s), 6.78(1H, d, 
J=8Hz), 7.32(1H, d, J=8Hz), 7.80(1H, s), 8.09(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 

Mass(ESI) : m/e 378 (M+H)* 
Preparation Example 81-2 

3-(2-Chloro-4-(methylsulfinyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (112 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
(methylsulfmyl)benzyl)-2-methyl-3H-imidazoI4,5-blpyridine-5-carbo>^ (1 12 
mg). 

^H-NMR(DMSO-de) : 2.54(3H, s), 2.76(3H, s), 5.67(2H, s), 6.75(1H, d, J=8Hz), 
7.52(1H, d, J=8Hz), 7.88(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 

Mass(ESI) : m/e 362 (M-H)' 
Preparation Example 82-1 

2-ChlorO"4-(methanesulfonyl)-l-((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (737 mg) was obtained as a white powder from 2-chlon>4- 
(methanesulfonyl) benzyl alcohol (457 mg) and methanesulfonyl chloride (261 mg). 
*H-NMR(DMSO-d6) : 3.31(3H, s), 3.33(3H, s), 5.42(2H, s), 7.85(1H, d, J=8Hz), 
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• 7.79(1H, d, J=8Hz), 8.07{1H, s). 
Preparation Example 82-2 

Methyl 3-{2Kiiloro-4-(methanesulfonyl)benzyl)-2-meUiyl-3H-im ,5- 
b]pyridine-5-carboxylate and methyl l-(2-chloro-4-(methanesulfonyl)benzyl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- {methanesulfonyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carbo3iyl^^ 
(233 mg) was obtained as white ciystals and methyl l-(2-chlon>4-(methane- 
sulfonyl)benzyl)-2-methyl-lH-irnidazo[4,5-b]pyridine-5-carbo30^to (25 m^ 
was obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5-blpyridine- 

5- carboxylate (200 mg) and 2-chloro-4-((methanesulfonyl)-l-((methane- 
sulfonyloxy)methyl)benzene (344 mg). 

Methyl 3-(2-chloro-4-(methanesulfonyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]p3aidine-5-carboxylate: 

^H-NMR(CDCl3) : 2.56(3H, s), 3.03(3H, s), 3.99(3H, s), 5.72(2H, s), 6.80(1H, d, 
J=8Hz), 7.08(1H, d, J=8Hz), 8.05(1H, s), 8.10(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Methyl l-(2-chloro-4-(methanesulfonyl)ben^l)-2-methyHH-imidazo[4,5- 
b]pyridine-5"Carboxylate: 

'H-NMR(CDCl3) : 2.70(3H, s), 3.10(3H, s), 4.03(3H, s), 5.62(2H, s), 6.62-6.70(lH, 
m), 7,75-8. 12(4H,m). 
Preparation Example 82-3 

3-(2-Chloro-4-(methylsulfonyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyri 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (199 m^ was obtained as white crystals from methyl 3-(2-chloro-4- 
(methylsulfonyl)benzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carbo>^^ 

*H-NMR(DMSO-de) : 2.53(3H, s), 3.25(3H, s), 5.70(2H, s), 6.80(1H, d, J=8Hz), 
7.75(1H, d, J=8Hz), 8.00(1H, d, J=8Hz), 8. 10(1H, s), 8.13(1H, d, J=8Hz). 
Preparation Example 83-1 

2-Chloro- l-((methanesulfonyloxy)methyl)-4-nitrobenzene 

In the same manner as in Preparation Example 14-1, the objective compound 
(3.56 g) was obtained as brown crystals from 2-chloro-4-nitroben2yl alcohol (2.5 g) 
and methanesuUbnyl chloride (1.68 g). 

*H-NMR(DMSO-d5) : 3.12(3H, s), 5.40(2H, s), 7.73(1H, d, J=8Hz), 8.18(1H, dd, 
J=2, 8Hz), 8.79(1H, d, J=2Hz). 
Preparation Example 83-2 

Methyl 3-(2-chloro-4-rutn3benzyl)-2-methyl-3H-irnidazo[4,5-b)pyridine-5- 
carboxylate and methyl l-(2-chloro-4-nitroben2yl)-2-methyl-lH-imidazoI4,5- 
b]pyridine-5-carbo3cylate. 
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In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-nitrobenzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carbo^^ (1.02 g) was 
obtained as white crystals, and methyl l-(2-chloro-4-nitrobenzyl)-2-methyl-lH- 
imidazoI4,5-b]pyridine-5-carbo^late (330 mg) was obtained as pale-brown 
crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (2.00 g) 
and 2-chloro-l-((methanesulfonyloxy)methyl)-4-nitrobenzene (3.06 ^. 
Methyl 3-(2-chloro-4-nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 2.55(3H, s), 3.99(3H, s), 5.73(2H, s), 6.80(1H, d, J=8Hz), 
7.97(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz), 8.33(1H, s). 
Methyl l-(2-chloro-4-nitrobenzyl)-2-methyU lH-imida2ol4,5-b]pyridine-5- 
carboxylate: 

^H-NMR{CDCl3) : 2.65(3H, s), 4.03(3H, s), 5.51(2H, s), 6.62(1H, d, J=8Hz), 7.53(1H, 
d, J=8Hz), 8.01(1H, dd, J=2, 8Hz), 8.10(1H, d, J=8Hz), 8.39(1H, d, J=2Hz). 
Preparation Ebcample 83-3 

Methyl 3-(4-amino-2-chlorobenzyl)-2-methyl--3H-imidazo[4,5-b]pyridine--5- 
carboxylate 

Methyl 3-(2-chloro-4-nitroben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylate (705 mg) was suspended in ethanol (6 ml), and reduced iron (437 mg) 
and acetic acid ( 1.0 1 ml) were added. The mixture was refluxed under heating for 
2 hr. Then, reduced iron (218 mg) and acetic acid (1.01 ml) were further added, 
and the mixture was refluxed under heating for 1 hr. The reaction mixture was 
filtered through Celite, the insoluble matter was washed with ethanol and the 
filtrate was concentrated under reduced pressure. To the concentrate were added 
a saturated aqueous sodium hydrogencarbonate solution and ethyl acetate to 
make the aqueous layer alkaline. At this stage, part of the objective compound 
was precipitated. The precipitate was collected by filtration and the filtrate was 
partitioned. The organic layer was washed successively with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate, and filtrated. The objective compound that precipitated 
during neutralization was dissolved in a mixed solvent of methanol/ chloroform 
(1/4), and the mixture was filtrated. Both filtrates were combined and 
concentrated under reduced pressure to give the objective compound (608 mg) as 
a white powder. 

*H-NMR(CDCl3) : 2.53(3H, s), 3.75(2H, s), 4.00(3H, s), 5.67(2H, s), 6.40(1H, dd, 
J=2, 8Hz), 6.54(1H, dd, J=l, 8H2), 6.72(1H, d, J=lHz), 8.02(1H, d, J=8Hz), 8.12(1H, 
d, J=8Hz). 

Preparation Example 83-4 

Methyl 3-(4-(benzylaniino)-2-chloroben2yl)-2-methyl-3H-iniidazol4 ,5-b]pyridine- 
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5-carboxylate 

Methyls (4-ainin(>2-chlorobenzyl)-2-methyl-3H-iniidazo[4,5-blpyrid^ 
carboxylate (100 mg) was dissolved in methanol (1 ml), and benzaldehyde (39 mg), 
zinc chloride (49 mg) and sodium cyanoborohydride (23 m^ were added. The 
mixture was stirred at room temperature for 2 hr and refluxed under heating for 
15 min. Benzaldehyde (16 mg), zinc chloride (21 mg) and sodium 
cyanoborohydride (10 m^ were added and the mixture was stirred at room 
temperature for 1 hr. To the reaction mixture was added ice water, and then a 
saturated aqueous sodium hydrogencarbonate solution. The mixture was 
extracted with ethyl acetate, and the organic layer was washed successively with a. 
saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried 
over anhydrous magnesium sulfate, and filtrated. The filtrate was concentrated 
under reduced pressure. Hexane was added to the residue and the precipitated 
pale-yellow dystals were washed, collected by filtration and dried under reduced 
pressure to give the objective compound (120 mg). 
^H-NMR(CDCl3) : 2.52(3H, s), 3.98(3H, s), 4. 17(1H, t, J=7Hz), 4.27(2H, d, J=6Hz), 
5.56(2H, s), 6.34(1H, dd, J=2, 8Hz), 6.55(1H, d, J=8Hz), 6.66(1H, d, J=2Hz), 7.25- 
7.37(5H, m), 8.02(1H, d, J=8Hz), 8. 10(1H, d, J=8Hz). 
Preparation Example 83-5 

3-(4-(Ben2ylamino)-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carbojq^lic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (82 mg) was obtained as white crystals from methyl 3-(4- 
(benzylarnino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo:grlate. 
»H-NMR(DMSO-d«) : 2.48(3H, s), 4.22(2H, d, J=6Hz), 5.44(2H, s), 6.43(2H, s), 
6.58-6.63(lH, m), 6.68(1H, s), 7.17-7.25(1H, m), 7.27-7.30(4H, m), 7.98(1H, d, 
J=8Hz), 8.08(1 H, d, J=8Hz). 
Preparation Example 84-1 

Methyl 3-(4-(n-butylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-blpyridine- 
5-carbo3cylate 

In the same manner as in Preparation Example 84-4, the objective 
compound (87 mg) was obtained as pale-yellow crystals fix)m methyl 3-(4-amino- 
2-chloroben2yl)-2-methyl-3H-imidazol4,5-b]Ryridine-5-carbo3cylate (100 mg) and 

n-butyl aldehyde (37 mg). 
*H-NMR(CDCl3) : 0.93(3H, t, J=8Hz), 1.37-1.48(2H, m), 1.52-1.62(2H, m), 
2.55(3H, s), 4.00{2H, q, J=7Hz), 3.72(1H, br s), 4.01(3H, s), 5.57(2H, s), 6.32(1H, 
dd, J=2, 8Hz), 6.57(1H, d, J=8Hz), 6.60(1H, d, J=2Hz), 8.02(1H, d, J=8Hz), 8. 12(1H, 
d, J=8Hz). 

Preparation Example 84-2 
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*3-(4-(n-Butylaiiuno)-2-chloroben2yl)-2-memyl-3H-imidazo[4,5-b]pyridme-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (54 mg) was obtained as a white powder fipom methyl 3-(4-{n- 
butylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3Qrlate 

(75 mg). 

*H-NMR(DMSO-de) : 0.88(3H, t, J=8Hz), 1.23-1.40(2H, m), 1.42-1.53(2H, m), 
2.49(3H, s), 2.92(2H, q, J=7Hz), 5.45(2H, s), 5.93(1H, t, J=7H^, 6.38(1H, d, 
J=8Hz), 6.44(1H, d, J=8Hz), 6.63(1H, s), 8.00(1H, d, J=8Hz), 8. 10(1H, d, J=8Hz). 
Preparation Example 85-1 

Methyl 3-(2-chloro-4-(N,N-dimethylamino)ben2yl)-2-methyl-3H-imidazo[4,5- 

b)pyridine-5-carboxylate 

Methyl 3-(4-amino-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (100 mg) was dissolved in acetonitrile (1 ml), and a 37% aqueous 
formaldehyde solution (0.123 ml) and sodium cyanoborohydride (29 mg) were 
added, and the mixture was stirred at room temperature for 1 hr. then, a 37% 
aqueous formaldehyde solution (0.123 ml) and sodium cyanoborohydride (29 mg) 
were added, and acetic acid was added to neutralize the reaction mixture, which 
was followed by stirring at room temperature overnight. The reaction mixture 
was concentrated under reduced pressure, and ice water was added to the residue. 
A saturated aqueous sodium hydrogencarbonate solution was added and the 
mixture was extracted with ethyl acetate. The organic layer was washed 
successively with an aqueous sodium hydrogencarbonate solution and saturated 
brine, dried over anhydrous magnesium sulfate, dried and filtrated. The filtrate 
was concentrated under reduced pressure. Hexane was added to the residue and 
the precipitated pale-yeUow crystals wane washed, filtered, and dried under 
reduced pressure to give the objective compound (97 m^. 

»H-NMR(CDCl3) : 2.52(3H, s), 2.90(6H, s), 4.00(3H, s), 5.59(2H, s), 6.42(1H, dd, 
J=2, 8Hz), 6.62{1H, d, J=8Hz), 6.70(lH, d, J=2Hz), 8.03(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz). 

Preparation Example 85-2 

3-(2-Chloro-4-(N,N-dimethylamino)benzyl)-2-methyl-3H-imidazo(4,5-blpyridine-5- 
carbo^Qrlic add 

In the same manner as in Preparation Ebcample4-7, the objective 
compound (65 mg) was obtained as white crystals fix)m methyl 3-(2-chloro-4- 
(N,N-dimethylamino)berizyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3cylate 

(90 mg). 

*H-NMR(DMSO-d«) : 2.50(3H, s), 2.87(6H, s), 5.48(2H, s), 6.78(1H, s), 7.98(1H, d, 
J=8Hz), 8.10(1H, d, J=8Hz). 
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Preparation Example 86-1 

Methyl 3-(4-{acetylaniino)-2-chlorobenzyl)-2-methyl-3H-iinidazo[4,5-b]pyridm^ 
carbo:^late 

Methyl 3-(4-ammo-2-chloroben2yl)-2-methyl-3H-irnidazo[4,5-blpyridine-5 
carbojcylate (150 mg) was dissolved in 1,2-dichloroethane (1.5 ml), and acetic 
anhydride ( 148 mg) and acetic acid (87 mg) were added at room temperature. The 
mixture was refluxed under heating for 1 hr. The reaction mixture was 
concentrated under reduced pressure, and ice water, a saturated aqueous sodium 
hydrogencarbonate solution were successively added to the residue. The 
precipitated white ciystals were collected by filtration, washed with water, and 
dried under reduced pressure to give the objective compound (139 mg). 

»H-NMR(CDCl3) : 2.12(3H, s), 2.52(3H, s), 3.40(1H, s), 3.99(3H, s), 5.60(2H, s), 
6!51(1H, d, J=8Hz), 7.13(1H, d, J=8Hz), 7.83(1H, s), 8.05(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz). 

Preparation Example 86-2 

3-(4-(Acetylamino)-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound ( 1 16 m^ was obtained as white crystals from methyl 3-(4- 
(acetylamino)-2-chlorobenzyl)-2-methyl-3H-imidazol4,5-blpyridine5-carboxylate 
(123 mg). 

*H-NMR(DMSO-d6) : 2.03(3H, s), 2.50(3H, s), 5.55(2H, s), 6.57(1H, d, J=8Hz), 
7.23(1H, d, J=8Hz), 7.95(1H, s), 7.98(1H, d, J=8Hz), 8.1 1(1H, d, J=8Hz). 
Preparation Example 87-1 

Methyl 3-(2-chloro-4-(methanesulfonylamino)benzyl)-2-methyl-3H-imidazoI4,5- 

b]pyridine-5-carboxylate 

Methyl 3-(4-amino-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (150 mg) was dissolved in pyridine (1.5 ml), and a solution of 
methanesulfonyl chloride (1 14 m^ in pyridine (0.5 ml) was added at room 
temperature. The mixture was refluxed under heating for 1 hr. Thereto was 
added a solution of methanesulfonyl chloride (1 14 mg) in pyridine (0.5 ml) at room 
temperature, and the mixture was left standing overnight at room temperature. 
The reaction mixture was concentrated under reduced pressure and ice water was 
added to the residue. The resulting product was extracted with diloroform. The 
oiiganic layer was washed successively with a saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, dried over anhydrous 
magneaum sulfate, and filtrated. The filtrate was concentrated under reduced 
pressure. Ethanol w£^ added to the residue, and the crystals were washed, 
filtrated and dried under reduced pressure to give the objective compound (101 
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as pale-yellow ciystals: 
*H-NMR(CDCl3) : 2.52(3H, s), 3.04(3H, s), 3.97(3H, s), 5.60(2H, s), 6.10(1H, d, 
J=8Hz), 6.90(1H, d, J=8Hz), 7.20(1H, d, J=3H2), 8.07(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz), 8.87(1H, s). 
Preparation Example 87-2 

3- (2-Chloro-4-(methanesulfonylainmo)ben2yl)-2-methyl-3H-iniidazoI4,5-b^ 

pyridine-5-carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (88 mg) was obtained as pale-yellow crystals from methyl 3-(2-chloro- 

4- (methanesulfonylamino)ben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboTcylate. 

»H-NMR(DMSO-de) : 2.48(3H, s), 3.01(3H, s), 5.55(2H, s), 6-60(lH, d, J=8Hz), 
7.03(1H, d, J=8Hz), 7.33(1H, s), 7.97(1H, d, J=8H2), 8.11(1H, d, J=8Hz). 
Preparation Example 88 

3-(2-Chloro-4-nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 

In the same manner as in Preparation Example 4-7, the objective 
compound (258 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3^Iate (300 mg). 

*H-NMR(DMSO-d«) : 2.52(3H, s), 5.70(2H, s), 6.82(1H, d, J=8H2), 8.00(1H, d, 
J=8Hz), 8.04(1H, dd, J=2, 8Hz), 8.12(IH, d, J=8Hz), 8.40(1H, s). 
Preparation Example 89-1 
3-ChIoro-4-(hydroxymethyl)benzaldehyde 

In the same manner as in Preparation Example 70-3, the objective 
compound (112 mg) was obtained as a pale-yellow powder from 4-((tcrt- 
butyldimethylsilyloxy)methyl)-3-chlorobenzaldehyde (228 mg). 

»H-NMR(CDCl3) : 2.04(1H, br.s), 4.88(2H, br.s), 7.76(1H, d, J=8Hz), 7.82(1H, d, 
J=8Hz), 7.88(1H, s), 9.98(1H, s). 
Preparation Example 89-2 

3-Chloro-4-((methanesulfonylo3cy)methyl)benzaldehyde 

In the same manner as in Preparation Example 14-1, the objective 
compound (577 mg) was obtained as pale-yellow oil from 3-chloro-4- 
(hydroxymethyl)benza!dehyde (393 mg). 

»H-NMR(CDCl3) : 3.12(3H, s), 5.40(2H, s), 7.72(1H, d, J=8Hz), 7.84(1H, d, J=8Hz), 
7.94(1H, s), 9.98(1H, s). 
Preparation Example 89-3 

Methyl 3-(2-chloro-4-formylbenzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5- 
carboxylate and methyl l-(2-chloro-4-fonnylbenzyl)-2-methyl-lH-imidazo[4,5- 
b]i)yridine-5-carb03cylate 

In the same manner as in Preparation Example 14-2, , methyl 3-(2-chloro- 
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4-formylbenzyl)-2-methyl-3H-iirdda2»[4,5-b]pyridine-5-carbc)xylate was obtained 
as colorless crystals (1.71 g) and methyl l-(2-chloro-4-formylbenzyl)-2-methyl- 
lH-imidazo[4,5-b]pyridine5-carboxylate was obtained as amorphous (1 .40 ^, from 
methyl 2-methyl-3H-imidazoI4,5-b]pyridine-5-carboxylate (2:60 g) and 3-chloro- 
4-((methanesulfonylo3cy)methyl)benzaldehyde (3.72 gj. 
Methyl 3-(2-chloro-4-formylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate: 

*H-NMR(CDCla) : 2.54(3H, s), 3.99(3H, s), 5.73(2H, s), 6.77(1H, d, J=8Hz), 7.61(1H, 
d, J=8Hz), 7.98(1H, s), 8.10{1H, d, J=8Hz), 8.18(1H, d, J=8Hz), 9.94(1H, s) 
Mass(ESI) : m/z 344 (M+ 1) 
mp 189-191'C 

Methyl l-(2-chloro-4-formylbenzyl)-2-methyHH-imidazo[4,5-b]Ryridine-5- 
carbojQrlate: 

»H-NMR(CDCl3) : 2.64(3H, s), 4.00(3H, s), 5.50(2H, s), 6.61(1H, d, J=8Hz), 
7.55(1H, d, J=8Hz), 7.64(1H, br d, J=8Hz), 8.00(1H, s), 8.09(1H, d, J=8Hz), 
8.18(1H, d, J=8Hz), 9.95(1H, s) 

Mass(ESI) : m/z 344 (M+1) 
Preparation Example 89-4 

3-(2-Chloro-4-formylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cyUc 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (202 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
formylbenzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylate (200 mg). 

*H-NMR(DMSO-d«) : 2.53(3H, s), 5.70(2H, s), 6.78(1H. d, J=8Hz), 7.75(1H, d, 
J=8Hz), 8.01(1H, d, J=8Hz), 8.09(1H, s), 8.16(1H, d, J=8Hz), 9.96(1H, s). 

Mass(ESI) : m/z 328 (M-1) 

mp 188-192°C 
Preparation Example 90-1 

Methyl 3-[2-chloro-4-((2,4-dioxo-l,3-thiazolidin-5-ylidene)methyll-benzyll-2- 
methyl-3H-imidazo[4,5-blpyridine-5-carba3cylatc 

A suspension of methyl 3-(2-chloro-4-fonnylben2yl)-2-methyl-3H- 
iniidazo[4,5-b]pyridine-5-carboxylate (200 mg, 0.582 mmol), thiazolidine-2,4- 
dione (82 mg, 0.698 mmol) and piperidine (25 mg, 0.291 mmol) in ethanol (4 ml) 
was refluxed under heating overnight. The reaction mixture was cooled, and the 
precipitated crystals were filtrated to give the objective compound (189 mg) as 
pale-yellow crystals. 
»H-NMR(DMSO-d«) : 2.54(3H, s), 3.85(3H, s), 5.64(2H, s), 6.71(1H, d, J=8Hz), 
7.42(1H, d, J=8Hz), 7.74(1H, s), 7.82(1H, s), 8.02(1H, d, J=8Hz), 8.17(1H, d, 
J=8Hz). 
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*Mass(ESI) : m/z441 (M-1) 
mp>300'C 
Preparation Example 90-2 

3-(2-Chloro-4-[(2 ,4-dioxo- 1 ,3-thiazolidin-5-ylidene)methyl]benzyll-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (63 mg) was obtained from methyl 3-(2-chlon>-4-[(thiazolidine-2,4- 
dione-5-ylidene)methyl]benzyll-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3grlate 

(80 mg). 

»H-NMR(DMSO-d«). : 2.51(3H, s), 5.67(2H, s), 6.70(1H, d, J=8Hz), 7.42(1H, d, 
J=8Hz), 7.75(1H, s), 7.84(1H, s), 8.01(1H, d, J=8Hz), 8.16(1H, d, J=8H2). 

Mass(ESI) : m/z 427 (M-1) 

mp>300"C 
Preparation Example 91-1 
2-Chloro-4-fluoroben2yl alcohol 

In the same manner as in Preparation Example 74-4, the objective 
compound (4.20 g) was obtained as white crystals from 2-chloro-4-fluorobenzoic 
add (5.00 g). 

»H-NMR(CDCl3) : 1.92(1H, br s), 4.75(2H, br d), 6.99(1H, dt, J=2, 8Hz), 7.12(1H, 
dd, J=2, 8Hz), 7.47(1H, t, J=7Hz). 
Preparation Example 91-2 

2-Chloro-4-fluoro-l-((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (572 m^ was obtained as a colorless oil from 2-chloro-4-nuorobenzyl 
alcohol (400 mg) and methanesulfonyl chloride (314 m^. 
»H-NMR(CDCl3) : 3.d2(3H, s), 5.30(2H, s), 7.03(1H, dt, J=2, 8H2), 7.20(1H, dd, J=2, 
8Hz), 7.49(1H, t, J=8Hz). 
Preparation Example 91-3 

Methyl 3-(2-chloro-4-iluoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4-fluoroben2yl)-2-methyl-lH-imidazoI4,5- 
b]Ryridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-fluoroben2yl)-2-methyl-3H-imidazol4,5-blpyridine-5-carbo3Qrlate (100 mg) was 
obtained as white crystals and methyl l-(2-chloro-4-fluorobenzyl)-2-niethyl-lH- 
imidazo[4,5-blRyridine-5-carbo3cylate (55 m^ was obtained as pale-yellow crystals, 
from methyl 2-methyl-3H-imidazoI4,5-blpyridine-5-carboxylate (150 mg) and 2- 
chloro-4-nuoro-l-((methanesulfonyloxy)methyl)benzene (206 mg). 
Methyl 3-(2-chloro-4-fluoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 

carbo^Q^late: 

147 




**H-NMR(CDCl3) : 2.53(3H, s), 4.00(3H, s), 5.62(2H, s), 6.70(1H, dt, J=l, 8Hz), 
6.85(1H, dt, j=2, 8Hz), 7.20(1H, dd, J=2, 8Hz), 8.05(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz). 

Methyl l-(2-chloro-4-fluorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

>H-NMR(CDCl3) : 2.65(3H, s), 4.02(3H, s), 5.40(2H, s), 6.50(1H, dt, J=l, 8Hz), 
6.87(1H, dt, J=2, 8Hz), 7.23(1H, dd, J=2, 8Hz), 7.53(1H, d, J=8Hz), 8.08(1H, d, 
J=8Hz). 

Preparation Bizainple 91-4 

3-(2-Chloro-4-fluorobenzyl)-2-methyl-3H-iinidazol4,5-b]Ryridine-5-carbo3Q^licacid 

In the same manner as in Preparation Example 4-7, the objective 
compound (75 m^ was obtained as white crystals from methyl 3-(2-chloro-4- 
fluorobenzyl)-2-methyl-3H-imidazoI4,5-blpyridine-5-carboxylate (90 mg). 

*H-NMRpMSO-d«) : 2.51(3H, s), 5.59(2H, s), 6.67(1H, dt, J=l, 8Hz), 7.11(1H, dt, 
J=l, 8Hz), 7.60(1H, dd, J=2, 8Hz), 8.01(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Preparation Example 92-1 
2,4,6-Trichloroben2yl alcohol 

In the same manner as in Preparation Example 74-4, the objective compound 
(4.14 g) was obtained as white crystals from 2,4,6-trichlorobenzoic acid (5.00 ^. 

*H-NMR(CDCl3) : 2.04(1H, br s), 4.91(2H, s), 7.36(2H, s). 
Preparation Example 92-2 

2,4,6-Trichloro- l-((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (407 m^ was obtained as white ciystals from 2,4,6-trichloroben25d 
alcohol (300 mg) and methanesulfonyl chloride (179 mg). 

»H-NMR(CDCl3) : 3.08(3H, s), 5.48(2H, s), 7.42(2H, s). 
Preparation Example 92-3 

Methyl 2-methyl-3-(2,4,6-trichloroben2yl)-3H-imidazoI4,5-blpyridine-5- 
carbojQrlate and methyl 2-methyl- l-(2,4,6-trichloroben2yl)- lH-imidazo[4,5- 
b]pyridine-5-carbojQrlate 

In the same manner as in Preparation Example 14-2, methyl 2-methyl-3- 
(2,4,6-trichlorobenzyl)-3H-imidazo[4,5-b]pyridine-5-carbo3cylate (129 mg) was 
obtained as white crystals and methyl 2-methyl- l-(2,4,6-trichlon)benzyl)-lH- 
imidazo[4,5-b]Ryridine-5-carboxylate (100 mg) was obtained as pale-yellow 
crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3grlate (150 mg) 
and 2,4,6-trichloro-l-((methanesulfonylo3cy)methyl)benzene (250 mg). 
Methyl 2-methyl-3-(2,4,6-trichlorobenzyl)-3H-imidazo[4,5-b]pyridine-5- 

carboxylate: 

*H-NMR(CDCl3) : 2.46(3H, s). 4.00(3H, s), 5.79(2H, s), 7.39(2H, s), 7.97(1H, d, J=l, 
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8Hz), 8.07(1H, d, J=l, 8Hz). 

Methyl 2-methyl- l-(2,4,6-trichloroben2yl)- lH-imidazoI4,5-b]pyridine-5- 
carboxylate: 

*H-NMR(CDCl3) : 2.73(3H, s), 4.00(3H, s), 5.56(2H, s), 7.34(1H, d, J=8Hz), 
7.44(2H, s), 7.98(1H, d, J=8Hz). 
Preparation Example 92-4 

2-Methyl-3-(2,4,6-trichloroben2yl)-3H-imidazoI4,5-b]pyridine-5<:arbo3cyUcad^ 

In the same manner as in Preparation Example 4-7, the objective 
compound (83 mg) was obtained as white crystals fiDm 2-methyl-3-(2,4,6- 
trichloroben2yl)-3H-imidazoI4,5-b]pyridine-5-carbaxylate (94 mg). 
^H-NMR(DMSO-d«) : 2.50(3H, s), 5.71(2H, s), 7.72(2H, s), 7.92(1H, d, J=8Hz), 
8.03(1H, d, J=8Hz). 
Preparation Bicample 93-1 
2,3,4-trichloroben2yl-bromide 

2,3,4-Trichlorotoluene (2.00 g) was dissolved in carbon tetrachloride (20 
ml), and 2,2 -azobis(2,4-dimethyl-4-methoxyvaleronitrile) (158 mg) and N- 
bromosucdnimide (2.00 g) were added thereto. The mixture was refluxed under 
heating for 2 hr, and hexane was added, which was followed by stirring under 
cooling for 30 min. The mixture was filtrated and an insoluble matter on a filter 
paper was washed with small amounts of hexane. The filtrates were combined 
and concentrated under reduced pressure. Diisopropyl ether was added to the 
residue and the mixture was washed successively with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate and filtrated. The filtrate was concentrated under reduced 
pressure to give a mixture (2.40 g) of the objective compound and 2,3,4- 
trichlorotoluene as brown crystals. 

^H-NMR(CDCl3) : 4.57(2H, s), 7.29(1H, d, J=8Hz), 7.37(1H, d, J=8Hz). 
Preparation Example 93-2 

Methyl 2-methyl-3-(2,3,4-trichloroben2yl)-3H-imidazo[4,5-blpyridine-5- 
carboxylate and methyl 2-methyl- l-(2,3,4-trichlorobenzyl)-lH-imidazo(4,5- 
b]pyridine-5-carbQxylate 

In the same manner as in Preparation Example 14-2, methyl 2-methyl-3- 
(2,3,4-trichlorobenzyl)-3H-imidazoI4,5-blpyridine-5-carboxylate (196 mg) was 
obtained as white crystals and methyl 2-methyl- l-(2,3,4-trichlorobenzyl)-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (82 mg) was obtained as pale-brown crystals, 
from methyl 2-methyl-3H-imidazo(4,5-b]pyridine-5-carbo3cylate (200 mg) and 
2,3,4-trichlorobenzyl-bromide (1.44 g). 

Methyl 2-methyl-3-(2,3,4-trichlorobenzyl)-3H-imidazo[4,5-b]pyridine-5- 
carbojcylate: 
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'^H-NMR(CDCl3) : 2.54(3H, s), 3.98(3H, s), 5.65(2H, s), 6.43(1H, d, J=8Hz), 7.23(1H, 
d, J=9Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz). 
Methyl 2-methyl-l-(2,3,4-trichlorobenzyl)- lH-imidazo[4,5-blpyridine-5- 

carbojcylate: 

»H-NMR(CDCl3) : 2.65(3H, s), 4.03(3H, s), 5.42(2H, s), 6.26(1H, d, J=8Hz), 
7.26(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Preparation Example 93-3 

2-Methyl-3-(2,3,4-trichlorobenzyl)-3H-imida2»[4,5-b]pyridine-5Ka^^ 

In the same manner as in Preparation Example 4-7, the objective 
compound ( 156 mg) was obtained as white crystals from methyl 2-methyl-3- 
(2,3,4-trichlorobenzyl)-3H-imidazo[4,5-blpyridine-5-carboxylate(185mg). 

»H-NMR(DMSO-d«) : 2.53(3H, s), 5.62(2H, s), 6.52(1H, d, J=8Hz), 7.52(1H, d, 
J=8Hz), 8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Preparation Example 94-1 
2,4-Dichlon)-5-fluoroben2yl alcohol 

In the same manner as in Preparation Example 74-4, the objective 
compound (1.00 g) was obtained as white crystals from 2,4-dichloro-5- 
fluorobenzoic acid ( 1 .2 5 g) . 

*H-NMR(CDCl3) : 1.96(1H, t, J=7Hz), 4.73(2H, d, J=7Hz), 7.35(1H, d, J=9Hz), 
7.40(1H, d, J=7Hz). 
Preparation Example 94-2 

2 ,4-Dichloro-5-fluoro- 1 -((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14- 1, the objective 
compound (404 mg) was obtained as a colorless oil from 2,4-dichloro-5- 
fluorobenzyl alcohol (300 mg) and methanesulfonyl chloride (194 mg). 
^H-NMRlCDCy : 3.08(3H, s), 5.27(2H, s), 7.32(1H, d, J=9Hz), 7.49(1H, d, J=7Hz). 
Preparation Example 94-3 

Methyl 3-(2,4-dichloro-5-nuorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (234 mg) and methyl l-(2,4-dichloro-5-nuorobenzyl)-2-methyl-lH- 
imidazo[4,5-blpyridine-5-carbo:Qrlate 

In the same maimer as in Preparation E^cample 14-2, methyl 3-(2,4- 
dichlort)-5-auorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine5-carbQxylate(234 
mg) was obtained as white crystals, and methyl l-(2,4-dichl6ro-5-fluorobenzyl)-2- 
methyl-lH-imidazol4,5-b]pyridine-5-carboxylate (86 m^ was obtained as pale- 
yellow crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(200 mg) and 2,4-dichloro-5-fluoro-l-((methanesulfonylo3cy)methyl)benzene (314 
mg). 

Methyl 3-(2,4-dichloro-5-fluorobenzyl)-2-methyl-3H-imidazo(4,5-b]Ryridine-5- 
carbo^late: 
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^^H-NMR(CDCl3) : 2.57(3H, s), 4.00(3H, s), 5.60(2H, s), 6.53(1H, d, J=9Hz), 

7.52(1H, d, J=8Hz), 8,08(1H, d, J=8H2), 8. 17(1H, d, J=8Hz). 

Methyl l-(2,4-dichlon>-5^fluoroben2yl)-2 -methyl- lH-imida2o[4,5-b]p3aidine-5- 

carboxylate: 

^H-NMR(CDCl35 : 2.67(3H, s), 4.03(3H, s), 5.38(2H, s), 6.28(1H, d, J=9Hz), 7.55(1H, 
d, J=8Hz), 7.56(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
Preparation Example 94-4 

3- (2,4-Dichloro-5-fluoroben2yl)-2-methyl-3H-irmdazo[4,5-b]pyridm^ 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (198 mg) was obtained as white crystals from methyl 3-(2,4-dichlon)- 
5-fluoroben2yl)-2-methyl-3H-irnidazo[4,5-b]p3nidine-5-carboxylate (2 15 m^. 

^H-NMR(DMSO-de) : 2.55(3H, s), 5.58{2H, s), 6.82(1H, d, J=9Hz), 7,95(1H, d, 
J=8Hz), 8.00(1H, d, J=8Hz), 8.12(1H, dd, J=l, 8Hz). 
Preparation Example 95-1 
2-Chloro-4-iodobenzyl-broniide 

In the same manner as in Preparation Example 93-1, the the objective 
compound (5.83 g) was obtained as a pale-yeUow oil from 2-chloro-4-iodotoluene 
(5,10 g). 

^H-NMR(CDCl3) : 4.52(2H, s), 7.17(1H, d, J=8Hz), 7.60(1H, d, J=8Hz), 7.76(1H, s). 
Preparation Example 95-2 

Methyl 3-(2-chloro-4-iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chlon)-4-iodobemyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chlon)- 

4- iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (163 mg) and 
methyl l-(2-chloro-4-iodoberi2yl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate (108 mg) were obtained as pale-brown powder, from methyl 2- 
methyHH-imidazo[4,5-b]pyridine-5-carboxylate (150 mg) and 2-chloro-4- 
iodobenzyl bromide (780 mg). 

Methyl 3-(2-chloro-4-iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.62(2H, s), 6.37(1H, d, J=8Hz), 
7.43(1H, d, J=8Hz), 7,80(1H, s), 8.08(1H, d, J=8H2), 8.16(1H, d, J=8Hz). 
Methyl 1 -(2-chloro-4-iodobenzyl)-2-methyl- 1 H-imidazo[4 ,5-b]pyridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 2.65(3H, s), 4.03(3H, s), 5.38(2H, s), 6.20(1H, d, J=8Hz), 
7.48(1H, d, J=8Hz), 7.53{1H, d, J=8Hz), 7.83((1H, s), 8.09(1H, d, J=8Hz). 
Preparation Example 95-3 
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3-(2-Chloro-4-iodobenzyl)-2-methyl-3H-irruda2o[4,5-b]pyridm^ acid 
In the same manner as in Preparation Example 4-7, the objective 

compound (115 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 

iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (160 mg). 
^H-NMR(DMSO-de) : 2.50(3H, s), 5.57(2H, s), .6.34(1H, d, J=8Hz), 7.60(1H, d, 

J=8Hz), 7.97(1H, s), 8.02(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Preparation Example 96-1 

2,5-Dichloro-3-(hydroxjrmethyl)thiophene 

In the same manner as in Preparation Example76-2, the objective 

compound (718 mg) was obtained as a pale-yellow oil from methyl 2,5- 

dichlorothiophene-3-carboxylate (835 mg), 
'H-NMR(CDCl3) : 1.70 (IH, t, J=6Hz), 4,58(2H, d, J=6Hz), 6.88(1H, s). 

Preparation Eicaniple 96-2 

2 ,5-Dichloro-3-((methanesulfonyIoxy)methyl) thiophene 

In the same manner as in Preparation Example 14-1, the objective 
compound (384 mg) was obtained as a colorless oil from 2,5-dichloro-3- 
(hydro3cymethyl)thiophene (300 mg) and methanesulfonyl chloride (206 mg). 

'H-NMR(CDCl3) : 3.02(3H, s), 5.12(2H, s), 6.90(1H, s). 
Preparation B3cample9&-3 

Methyl 3-((2,5-dichlorothiophen-3-yl)methyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate and methyl l-((2,5-dichlorothiophen-3-yl)methyl)-2- 
methyl- lH-imidazo[4,5-b]pjrridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-((2,5- 
dichlorothiophen-3-yl)methyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carbQxylate 
(87 m^ was obtained as white crystals and methyl l-((2,5-dichlorothiophene-3- 
yl)methyl)-2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (59 was 
obtained as pale-yellow crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]p3aldine-5-carboxyIate (150 mg) and 2,5-dichloro-3-((methane- 
sulfonyloxy)methyl)thiophene (225 mg). 

Methyl 3-((2,5-dichlorothiophene-3-yl)methyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbo3cylate: 

^H-NMR(CDCl3) : 2.64(3H, s), 4.03(3H, s), 5.42(2H, s), 6^66(1H, s), 8.02(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 

Methyl 1 -((2,5-dichlorothiophene-3-yl)methyl)-2-methyl- lH-imidazo[4 ^5- 
b]pyridine-5-carboxylate: 

'H-NMR(CDCl3) : 2.70(3H, s), 4.02(3H, s), 5.20(2H, s), 6.30(1H, s), 7.64(1H, d, 
J=8Hz), 8. 12(1H, d, J=8Hz). 
Preparation E^xample 96-4 

3-((2,5-Dichlorothiophen-3-yl)methyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5^ 
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carbojcylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (67 m^ was obtained as white crystals bom methyl 3-((2,5- 
dichlorothiophen-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(77 mg). 

*H-NMRpMSO-d«) : 2.60(3H, s), 5.43(2H, s), 6.94(1H, s), 7.99(1H, d, J=8Hz), 
8.07(1H, d, J=8Hz). 
Preparation Emmple 97-1 

Methyl 3-(2-chloro-4,5-(methylenedioxy)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate and methyl l-(2-chloro-4,5-(methylenedio3cy)benzyl)-2- 
methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4,5-(methylenedioxy)benzyl)-2-methyl-3H-imidazo(4,5-b]pyridine-5-carboxylate 
(169 mg) was obtained as white crystals and methyl l-(2-chloro-4,5- 
(methylenedioxy)benzyl)-2-methyl- 1 H-imidazo[4 ,5-blpyridine-5-carboxylate (75 
mg) was obtained as white crystals, from methyl 2-methyl-3H-imida2X)[4,5- 
b]pyridine-5-carboxylate (200 mg) and 6-chloropiperonyl chloride (236 mg). 
Methyl 3-(2-chloro-4,5-(methylenedio3cy)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate: 

*H-NMR(CDCl3) : 2.56(3H, s), 4.00(3H, s), 5.59(2H, s), 5.91(2H, s), 6.23(1H, s), 
6.89(1H, s), 8.04 (IH, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Methyl l-(2-chloro-4,5-(methylenedio3cy)benzyl)-2-methyl- lH-imidazo[4,5- 
b]pyridine 5-carboxylate: 

»H-NMR(CDCl3) : 2.67(3H, s), 4.02(3H, s), 5.33(2H, s), 5.94(2H, s), 5.99(1H, s), 
6.92(1H, s), 7.57 (IH, d, J=8H2), 8.08(1H, d, J=8Hz). 
Preparation Example 97-2 

3-(2-Chloro-4,5-(methylenedi03cy)benzyl)-2-methyl-3H-imidazo[4,5-blRyridine-5- 
carbo?Q^lic add 

In the same inanner as in Preparation Example 4-7, the objective 
compound (144 mg) was obtained as yellow crystals fix)m methyl 3-(2-diloro-4,5- 
(methylenediQxy)benzyl)-2-methyl-3H-imidazoI4,5-b]pyridine-5-carboxylate(160 

mg). 

»H-NMR(DMSO-d«) : 2.46(3H, s), 5.47(2H, s), 6.00(2H, s), 6.11(1H, s), 7.19(1H, s), 
7.88(1H, d, J=8Hz), 7.92(1H, d, J=8Hz). 
Preparation ^cample 98-1 

In the same maimer as in Preparation Example 14- 1, a mixture (377 m^ of 
2-chloro-3-((methanesuIfonyloxy)methyl)quinoline and 2-chloro-3- 
(chloromethyl)quinoline was obtained as a pale-yellow powder from 2-chloro-3- 
(hydroxymethyl)quinoline (300 m^ and methanesulfonyl chloride (89 m^. This 
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compound was used in the next reaction without purification. 
Preparation Ebcample 98-2 

Methyl 3-((2K:Woroquinolin-3-yl)niethyl)-2-methyl-3H-imidazol4,5-b]pyridine-5- 
carboxylate and methyl l-((2-diloroquinolin-3-yl)methyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carbo3cylate 

In the same manner as in Preparation Example 14-2, methyl 3-((2- 
chloroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate 
(112 mg) was obtained as pale-yellow aystals and methyl l-((2-chloroquinoline- 
3-yl)methyl)-2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (100 mg) was 
obtained as pale-yellow crystals, from methyl 2-methyl-3H-imidazo[4,5- 
blpyridine-5-carboxylate (200 mg) and 2-chloro-3- 

((methanesulfonyloxy)methyl)quinoline (313 mg, mixture with 2-chloro-3- 
(chloromethyl)quinoline) . 

Methyl 3-((2-chloroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylate: 

*H-NMR(CDCl3) : 2.63(3H, s), 3.97(3H, s), 5.80(2H, s), 7.39(1H, s), 7.50(1H, t, 
J=7Hz), 7.58(1H, d. J=8Hz), 7.72(1H, t, J=8Hz), 8.03(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz), 8.18{1H, dd, J=l, 8Hz). 

Methyl l-((2-chlonxiuinolin-3-yl)methyl)-2-methyl-lH-imidazol4,5-b]pyridine-5- 
carboxylate: 

»H-NMR(CDCl3) : 2.70(3H, s), 4.03(3H, s), 5.59(2H, s), 7.10(1H, s), 7.49-7.62(3H, 
m), 7.70-7 .78(1H, m), 8.02-8.20(2H, m). 
Preparation Examfde 98-3 

3- ((2-Chloroquinolin-3-yl)methyl)-2-methyl-3H-imida2o[4,5-b]Ryridine-5- 
carbo3Qrlic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (90 m^ was obtained as white crystals finom methyl 3-((2- 
chloroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 

(lOOmg). 

»H-NMR(DMSO-d«) : 2.60(3H, s), 5.74(2H, s), 7.58(1H, t, J=7Hz), 7.70(1H, s), 
7.80(1H, t, J=8Hz), 7.91(1H, d, J=8Hz), 8.00(2H, t, J=8Hz), 8.16(1H, d, J=8Hz). 
Preparation Example 99-1 

Methyl 3-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]Ryridine-5-carboxylate and methyl l-(2-chloro-4-(trifluoromethyl)benzyl)-2- 
methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- (trifluoromethyl)benzyl)-2-methyl-3H-iniida2o[4,5-b]pyridine-5-carbo3cylate ( 129 
m^ was obtained as white crystals and methyl l-(2-chloro-4- 
(trifiuoromethyl)benzyl)-2-methyl-lH-imidazo[4,5-b]pyridine-5-carbo3Qrlate (129 
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was obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5- 
blpyridine-5-carbo3qrlate (150 mg) and 2-chloro-l-((methanesulfonyloxy)methyl)- 
4-(trifluoromethyl)benzene (226 m^. 

Methyl 3-(2-chloro-4-(trilluoromethyl)ben2yl)-2-methyl-3H-iniidazoI4,5- 
blpyridine-5-carbo3grlate: 

»H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.71(2H, s), 6.73(1H, d, J=8Hz), 
7.38(1H, d, J=8Hz), 7.72(1H, s), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz). 
Methyl l-(2-chloro-4-(trilluoromethyl)benzyl)-2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carboxylate: 

»H-NMR(CDCl3) : 2.67(3H, s), 4.03(3H, s), 5.49{2H, s), 6.57(1H, d, J=8H2), 
7.40(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 7.76(1H, s), 8.10(1H, d, J=8Hz). 
Preparation Example 99-2 

3-(2-Chloro-4-(trilluoromethyl)benzyl)-2-methyl-3H-imidazo(4,5-b]pyridine-5- 
carboxylic. acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (103 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
(lTifluoromethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (1 19 
mg). 

»H-NMR(DMSO-d«) : 2.53(3H, s), 5.69(2H, s), 6.75(1H, d, J=8Hz), 7.60(1H, d, 
J=8Hz), 8.02(1H, d, J=8Hz), 8.03(1H, s), 8.15(1H, d, J=8Hz). 
Preparation Escample lOO-l 

Methyl 3-( l-bromonaphthalen-2-ylmethyl)-2-methyl-3H-imidazo[4,5-blpyridine- 
5-carboxylate and methyl l-(l-bromonaphthalen-2-ylmethyl)-2-methyl-lH- 
imidazo[4,5-b]Ryridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(l- 
bromonaphthalen-2-ylmethyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylate 
(1 122 m^ was obtained as white aystals and methyl l-(l-bromon£q)hthalen-2- . 
ylmethyl)-2-methyl-lH-imidazo[4,5-blpyridine-5-carbo3cylate (198 mg) was 
obtained as white crystals, from methyl 2-methyl-3H-iinidazo[4,5-b]Ryridine-5- 
carboxylate (150 m^ and l-bromonaphthalen-2-ylmethyl bromide (259 m^. 
Methyl 3-( l-bromonaphthalene-2-ylmethyl)-2-methyl-3H-imidazol4,5-b]pyridine- 
5-carboxylatc: 

*H-NMR(CDCl3) : 2.50(3H, s), 3.97(3H, s), 5.92(2H, s), 6.65(1H, d, J=8Hz), 
7.56(1H, t, J=8Hz), 7.64(2H, dt, J=l, 8Hz), 7.77(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 
8.17(1H, d, J=8Hz), 8.37(1H, d, J=8Hz). 

Methyl l-(l-bromonaphthalene-2-ylmethyl)-2-methyl- lH-imidazo[4,5-b]pyridine- 
5-carbo3cylate: 

*H-NMR(CDCl3) : 2.68(3H, s), 4.02(3H, s), 5.67{2H, s), 6.52(1H, d, J=8Hz), 7.53- 
7.60(2H, m), 7.68(2H, dt, J=2, 7Hz), 7.81(1H, d), 8.07(1H, d), 8.36(1H, d, J=7Hz). 
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Preparation Example 100-2 

3-(l-Bromonaphmalen-2-ylmethyl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (8 1 m^ was obtained as white crystals fiom methyl 3-(l- 
bromonaphthalen-2-ylmethyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5-carboxylate 
(105 mg). 

*H-NMR(DMSO-d«) : 2.51(3H, s), 5.83(2H, s), 6.62(1H, d, J=8Hz), 7.62(1H, t, 
J=8Hz), 7.75(1H, t, J=8Hz), 7.86(1H, d, J=8Hz), 7.96(1H, d, J=8H2), 8.03(1H, d, 
J=8Hz), 7.17(1H, d, J=8Hz), 8.31(1H, d, J=8Hz). 
Preparation Example lOl 

Methyl 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5- 
carboxylate and methyl l-(4-bromo-2-chlorobenzyl)-2-methyl-lH-imida2o[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(4-bromo- 
2-chloroben2yl)-2-methyl-3H-imidazoI4,5-b]pyridine-5-carboxylate (400 m^ was 
obtained as a white powder and methyl l-(4-bromo-2-chlorobenzyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (250 mg) was obtained as a pale-yellow 
powder, from methyl 2-methylimidazo[4,5-b]pyridine-5-carboxylate (400 mg) and 
4-bromo-2-chloro-l-((methanesulfonyloxy)methyl)ben2ene (689 m^. 
Methyl 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H-imidazoI4,5-b]Ryridine-5- 

carb(»Qrlate 

^H-NMR(CDCl3) : 2.54(3H, s), 4.00(3H, s), 5.62(2H, s), 6.53(1H, d, J=8H2), 
7.25(1H, d, J=8Hz), 7.61(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Mass(ESI) : m/z 396 (M+1) 

Methyl l-(4-bromo-2-chlon)benzyl)-2-methyl- lH-imidazo[4,5-b]Ryridine-5- 
carboTQrlate 

*H-NMR(CDCl3) : 2.64(3H, s), 4.01(3H, s), 5.49(2H, s), 6.36(1H, d, J=8Hz), 
7.29(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 7.65(1H, s), 8.09(1H, d, J=8Hz). 

Mass(ESI) : m/z 396 (M+1) 
Preparation Example 1Q2-1 
2 ,7-Dimethyl- 1 H-imidazo[4,5-blpyridine-4-oxide 

To a solution of 2,7-dimethyl-lH-imidazoI4,5-b]pyridine (4.29 g) in 
chloroform (43 ml) was added m-chloroperbenzoic acid (80%, 7.55 g) at room 
temperature, and the mixture was refluxed under heating for 1 hr. After cooling 
to room temperature, the reaction mixture was directly purified by silica gel 
column chromatography (chloroform/methanol=9/ 1) and pulverized in ethyl 
acetate to give the objective compound (4.61 g) as a brown powder. 

»H-NMR(DMSO-d«) : 2.46(3H, s), 2.52(3H, s), 6.93(1H, d, J=5Hz), 7.98(1H, d, 
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J=5Hz). 

Preparation Example 102-2 

5-Chlon)-2,7-dimethyl-lH-imidazo[4,5-b]Ryridine 

A mixture of 2 J-dimelJiyl-lH-imidazo[4,5-b]pyridine-4-oxide (4.45 ^ in 
chloroform (4.5 ml) and phosphorous oxychloride (25.4 ml) was stirred at 80"C for 
3 hr and concentrated to dryness under reduced pressure. The residue was 
poured to ice (75 g), and which was neutralized with aqueous ammonia under 
ice-cooling. The mixture was stirred at room temperature for 30 min and the 
precipitated solid was washed with water to give the objective compound (3.66 ^ 
as a gray powder. 

/H-NMR{DMSO-d«j) : 2.49(3H, s), 2.52(3H, s), 7.08(1H, s). 
Preparation Example 102-3 

5-Bromo-2,7-dimethyl- 1 H-imidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 9- 1 , the objective 
compound (4.07 g) was obtained as a brown solid fix)m 6-chloro-2,7-dimethyl- 
lH-imidazo[4,5-b]pyridine (3.6 g). 

*H-NMR(DMSO-d«) : 2.44-2.57(6H, overlapped with DMSO-d 6), 7.20(1H, s). 
Mass(ESI) : m/z 226 (M-1) 
Preparation Example 102-4 

Methyl 2,7-dimethyl-lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 1 10-4 to be described later, 
the objective compound (2.44 ^ was obtained as a white powder from 5-bromo- 
2,7-dimethyl-lH-imidazo[4,5-b]Ryridine (4.02 g). 

»H-NMR(CDCl3) : 2.72(3H, s), 2.80(3H, s), 3.49(1H, br s), 4.02(3H, s), 7.91(1H, s). 

Mass(ESI) : m/e 206 (M+1)* 
Preparation Bxamide 102-5 

Methyl 3-( l-bromon£^hthalen-2-ylmethyl)-2,7-dimethyl-3H-imidazol4,5- 
b]pyridine-5-carboxylate 

To a suspension of methyl 2,7-dimethyl-lH-imidazo[4,5-blpyridine-5- 
carbo3cylate (625 mg) in N,N-dimethylformamide (6 ml) was added sodium hydride 
(70% in mineral oil, 125 m^ under ice-cooling, and the mixture was stirred for 30 
min. l-Bromonaphthalen-2-ylmethyl bromide (1 .05 ^ was added to the reaction 
mixture, and the mixture was stirred under ice-cooling for 3 hr. Diisopropyl ether 
(12 ml) was added to the reaction mixture and the precipitate was collected by 
filtration to give the objective compound (1.35 g) as a white powder. 

»H-NMR(CDCl3) : 2.49(3H, s), 2.75(3H, s), 3.98(3H, s), 5.91(2H, s), 6.64(1H, d, 
J=8Hz), 7.49-7.83(4H, m), 8.00 (IH, s), 8.38 (IH, d, J=8Hz). 

Mass(ESI) : m/e 426 (M+ 1)* 
Preparation Example 102-6 
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3-(l-Bromonaphthalen-2-ylmethyl)-2J-dimethyl-3H-imida2o[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.01 g) was obtained as a white powder from methyl 3-(l- 
bromonaphthalen-2-ylmethyl)-2,7-dimethyl-3H-imidazoI4,5-b]pyridine-5- 

carboxylate (1.34 g). 

»H-NMR(DMSO-d.) : 2.49(3H, s), 2.62(3H, s), 5.82(2H, s), 6.53(1H, d, J=8Hz), 
7.55-8.00(5H, m), 8.29(1H, d, J=8Hz). 

Mass(ESI) : m/e 408, 4 10 (M- 1)" 
Preparation Bsample 103-1 

Methyl 3-(4-bromo-2-dilorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5- 
carbojcylate 

In the same manner as in Preparation Example 102-6, the objective 
compound (950 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carbo3cylate (550 m^ and 4-bromo-2-chloro- 1- 
((methanesulfonyloxy)methyl)benzene (963 m^. 

^H-NMR(CDCl3) : 2.52(3H, s), 2.73(3H, s), 3.98(3H, s), 5.59(2H, s), 6.49(1H, d, 
J=8Hz), 7.22(1H, d, J=8Hz), 7.60(1H, s), 7.99(1H, d, J=8Hz). 
Preparation Example 103-2 

3-(4-Bromo-2-chlorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine5-carbo3C/Uc 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (870 mg) was obtained as colorless crystals from methyl 3-(4-bromo- 
2-chlorobenzyl)-2,7-dimeth>d-3H-imidazo[4,5-b]pyridine-5-carboxylate (950 n^). 

*H-NMR(DMSO-d«) : 2.49(3H, s), 2.62(3H, s), 5.55(2H, s), 6.47(1H, d, J=8Hz), 
7.43(1H, dd, J=8, IHz), 7.85(1H, d, J=lHz). 
Preparation Ebcample 104 

Methyl 3-(2 ,4-dichlorobenzyl)-2-methyl-3H-imidazo[4 ,5-blpyridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound was obtained as a pale-yellow powder from 5-bromo-3-(2,4- 
dichlorobenzyl)-2-methyl-3H-imida2o[4,5-b]pyridine. 

'H-NMR(CDCla) : 2.53(3H, s), 3.99(3H, s), 5.63(2H, s), 6.60(1H, d, J=8Hz), 7.10(1H, 
dd, J=8 and 2Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 

Mass(ESI) : m/e 350 (M+H)* 
Preparation Example 105-1 

Methyl 3-(2-chloro-4-nitrobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 102-6, the objective 
compound(759 mg) was obtained as a pale-brown powder from methyl 2,7- 
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diniethylimidazo[4,5-b]pyridine-5-carboxylate (500 and 2-chloro-l- 
((methanesulfonyloxy)methyl)-4-nitrobenzene (777 mg). 

*H-NMR(CDCl3) : 2.54(3H, s), 2.65(3H, s), 3.83(3H, s), 5.68(2H, s), 6.82(1H, d, 
J=8Hz), 7.90(1H, s), 8.08(1H, dd, J=8, 2Hz), 8.42(1H, d, J=2Hz). 
Preparation Example 105-2 

3-(2-Chloro-4-nitxobenzyl) -2 ,7-dimelJiyl-3H-irmdazo[4,5-b]pyridme-5-carbo3cylic 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (681 mg) was obtained as a pale-brown powder from methyl 3-(2- 
chloro-4-nitrobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (755 

mg). 

»H-NMR(DMSO-de) : 2.52(3H, s), 2.62(3H, s), 5.69(2H, s), 6.77(1H, d, J=8Hz), 
7.85(1H, s), 8.05(1H, dd, J=8, 2Hz), 8.40(1H, d, J=2Hz). 
Preparation Example 106-1 
2-Amino-6-bromo-3-nitropyridine 

To a suspension of 2,6-dibromo-3-nitropyridine (5.00 g) in ethanol (10 ml) 
was added an ammonia/ethanol solution (6.8 M, 15 ml) at room temperature, and 
the mixture was placed in a closed reaction vessel and stirred at room temperature 
for 19 hr. To the reaction mixture was added water (25 ml), and the precipitate 
was collected by filtration. The precipitate was washed with ethanol, suspended 
in ethanol (55 ml), heated and cooled. The precipitate was collected by filtration 
to give the objective compound (3. 19 g) as a yellow powder. 
*H-NMR(DMSO-d,) : 6.89(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 8.25(2H, br s). 
Mass(ESI) : m/e 216, 218 (M-H)- 
Preparation Example 106-2 
2-(Acetamido)-6-bromo-3-nitrop»yridine 

To a suspension of 2-amino-6-bromo-3-nitropyridine (23.9 ^ in acetic add 
(48 ml) were added acetic anhydride (48 ml) and sulfuric add (2.9 ml), and the 
mixture was heated at 65"C for 40 min. The mixture was uniform so that it 
quickly became a suspension containing a precipitate. After cooling, the reaction 
mixture was poured into cold water (480 ml) and the mixture was stirred for 30 
min. The predpitate was collected by filtration and washed with water to give a 
crude product. The crude product was suspended in ether (60 ml) and collected 
by filtration to give the objective compound (27.2 ^ as a pale-yellow powder. 
»H-NMR(CDCl3) : 2.54(3H, s), 7.33(1H, d, J=8Hz), 8.33(1H, d, J=8Hz), 9.95(1H, br s). 
Mass(ESI) : m/e 258, 260 (M-H)* 
Preparation Example 106-3 

6-Bromo-2-(N-(2-chloro-4-cyanobenzyl)acetamido)-3-nitrop3nidine 

2-(Acetamido)-6-bromo-3-nitropyridine (3.21 g) was dissolved in dry N,N- 
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dimethylformamide (16 ml), and sodium hydride (60% in oil, 326 m^ was added 
under ice-cooling. The mixture was stirred for 30 min. A solution of 2-chloro- 

4- cyanobenzyl bromide (2,34 g) in diy N,N-dimethylformamide (4 ml) was dropwise 
added at the same temperature, and the mixture was stirred at room temperature 
for 1 hr. The reaction mixture was poured into ice water and the mixture was 
extracted with ethyl acetate. The organic layer was dried over magnesium sulfate 
and concentrated to dryness under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ ethyl acetate=5/ 1) to give the 
objective compound (4.17 ^ as a pale-yellow powder. 

>H-NMR(CDCl3) : 2.17(3H, s), 5.39(2H, s), 7.54(1H, d, J=8Hz), 7.58(1H, d, J=8Hz), 
7.69(1H, s), 7.79(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Preparation Examfde 106-4 

5- Bromo-3-(2-chloro-4-cyanobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine 

To a solution of 6-bromo-2-(N-(2-chloro-4-cyanobenzyl)acetamido)-3- 
nitropyridine (21.8 g) in ethanol (33 ml)-acetic acid (8.3 ml) was added iron powder 
(2.29 ^ at room temperature, and the mixture was refliixed under heating for 2 hr. 
The reaction mixture was cooled, the insoluble matter was removed by filtration, 
and the solvent was evaporated. To the residue was added dichloromethane, and 
the product was extracted. The solvent was evaporated and the residue was 
purified by silica gel column chromatography (dichloromethane/methanol=30/ 1) 
to give the objective compound (1.90 g) as a pale-yellow powder. 

»H-NMR(CDCl3) : 2.49(3H, s), 5.58(2H, s), 6.67(1H, d, J=8Hz), 7.41(1H, d, J=8Hz), 
7.44(1H, d, J=8Hz), 7.75(1H, s), 7.87(1H, d, J=8Hz). 

Mass(ESI) : m/e 361, 363 (M+H)* 
Preparation Example 106-5 

Methyl 3-(2-chloro-4-cyanobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (482 mg) was obtained as a white powder fit)m 5-bix)mo-3-(2-chloro- 
4-cyanobenzyl)-2-methyl-3H-imidazo[4,5-blpyridine (546 mg). 

*H-NMR(CDCl3) : 2.54(3H, s), 3.98(3H, s), 5.70(2H, s), 6.73(1H, d, J=8H2), 
7.42(1H, d, J=8Hz), 7.76(1H, s), 8.09(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 

Mass(ESI) : m/e 341 (M+H)* 
Preparation Example 106-6 

3-(2-Chloro-4-cyanobenzyl)-2-methyl-3H-imidazoI4,5-b]pyridine-5-carboxylicadd 

In the same manner as in Preparation Example 4-7, the objective 
compound (39 m^ was obtained as a pale-brown powder from methyl 3-(2- 
chloro-4-cyanobenzyl)-2-methyl-3H-imidazo(4,5-b]pyridine-5-carboxylate (67 m^. 
'H-NMR(DMSO-d«) : 2.52(3H, s), 5.68(2H, s), 6.72(1H, d, J=8Hz), 7.69(1H, d, 
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J=8Hz), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz), 8.20(1H, s). 
Mass(ESI) : m/e 325 (M-H)- 
Prepsuntion Example 107-1 
2-Chloro-4-phenyltoluene 

In the same manner as in Preparation Example 11-2, the objective 
compound (1.9 g) was obtained as a pale-brown oil from 2-chloro-4-iodotoluene 
(2.3 g). 

*H-NMR(CDCl3) : 2.40(3H, s), 7.23-7.60(8H, m). 
Preparation Example 107-2 

2-Chloro-4-phenylbenzyl-bromide 

In the same manner as in Preparation Example 93- 1, the objective 
compound (3.22 ^ was obtained as colorless crystals from 2-chloro-4- 
phenyltoluene (3.6 g). 

'H-NMRlCDCy : 4.64(2H, s), 7.35-7.63(8H, m). 

mp 73-74"C 
Preparation Example 107-3 

6-Bromo-2-(N-(2-chloro-4-phenylbenzyl)acetamido)-3-nitropyridine 

In the same manner as in Preparation Example 106-3, the objective 
compound (1.6 g) was obtained as amorphous from 2-(acetamido)-6-bromo-3- 
nitropyridine ( 1 .0 g) and 2-chloro-4-phenylben2yl bromide ( 1 . 1 g). 

^H-NMR(CDCl3) : 2.25(3H, br s), 5.42(2H, br s), 7.32-7.70(9H, m), 8.11(1H, d, 
J=8Hz). 

Mass(ESI) : m/z 458 (M-H) 
Preparation Example 107-4 

5- Bromo-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H-imidazoI4,5-b]pyridine 

In the same manner as in Preparation Eixample 106-4, the objiective 
compound (2.80 g) was obtained as pale-yellow crystals from 6-bromo-2-(N-(2- 
chlort)-4-phenylbenzyl)acetamido)-3-nitropyridine (3 .56 g) . 

»H-NMR(CDCl3) : 2.61(3H, s), 5.62(2H, s), 6.71(1H, d, J=8Hz), 7.32-7.55(7H, m), 
7.68(1H, s), 7.92(1H, d, J=8Hz). 

Mass(ESI) : m/z 4 14 (M+ 1) 
Preparation Example 108-1 

6- Bromo-2-(N-(2-chloro-4-(trifluoromethyl)benzyl)acetaniido)-3-nitropyridine 

In the same marmer as in Preparation Example 106-3, the objective 
compound (2.60 g) was obtained from 2-(acetamido)-6-bn)mo-3-nitropyridine 
(2.00 g) and 2-chloro-l-((methanesulfonylo:Qr)methyl)-4-(trifluoromethyl)benzene 
(2.33 g). 

»H-NMR(CDCl3) : 2.20(3H, br s), 5.40(2H, br s), 7.53(2H, d, J=8Hz), 7.66(1H, br s), 
7.78(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
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Preparation Example 108-2 

5-Bromo-3-{2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-3H-iiTiidazo[4,5- 
b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (1.55 ^ was obtained as pale-yellow crystals from 6-bromo-2-(N-(2- . 
chloro-4-(trifluoromethyl)benzyl)acetamido)-3-nitropyridine (2.60 g). 

'H-NMR(CDCl3) : 2.51(3H, s), 5.59(2H, s), 6.68(1H, d, J=8Hz), 7.39(1H, br d, 
J=8Hz), 7.41(1H, d, J=8Hz), 7.73(1H, br s), 7.88(1H, d, J=8Hz). 

Mass(ESI) : m/z 406 (M+1) 

mp 106-107'C 
Preparation Example 108-3 

Methyl 3-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbo3cylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (1.47 g) was obtained as pale-brown crystals fix)m 5-bromo-3-(2- 
chloro-4-(trifluoromethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (1.50 g). 
^H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.71(2H, s), 6.73(1H, d, J=8Hz), 
7.38(1H, d, J=8Hz), 7.72(1H, s), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz). 
Preparation Example 109-1 
2-Amino-6-bromo-3-nitropyridine hydrobromide 

2-Amino-6-chlorb-3-nitropyridine (20.2 g) was suspended in a 30% 
hydrobomide/acetic add solution (100 ml), and the suspension was stirred at 90"C. 
After 4 hours, a 30% hydrobomide/acetic acid solution (100 ml) was added, and 
the mixture was stirred for another 1 hour at 90°C. Then, the reaction mixture 
was stirred at lOO'C for 8 hr while a hydrobromic add gas was introduced little by 
little. The reaction mixture was cooled, and the precipitate was. collected by 
filtration and washed with hexane to give the objective compound (33.0 g) as a 
pale-yellow powder. 
»H-NMRpMSO-d«) : 7.63(1H, d, J=8Hz), 8.01(1H, d, J=8Hz). 
Preparation Example 109-2 

2- (Acetamido)-6-bromo-3-nitropyridine 

In the same manner as in Preparation Example 106-2, the objective 
compound (40.7 ^ was obtained as a pale-yellow powder from 2-amino-6-bromo- 

3- nitropyridine hydrobromide (50.0 g) and acetic anhydride (100 ml). 
*H-NMR(CDCl3) : 2.54(3H, s), 7.34(1H, d, J=8Hz), 8.34(1H, d, J=8Hz), 9.98(1H, br s) 
Mass(ESI) : m/e 260 (M-1)- 

Preparation Example 109-3 
5-Bromo-2-methyl- 1 H-imidazoI4 ,5-b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 

162 




compound (2.48 g) was obtained as pale-yellow crystals from 2-(acetamido)-6- 
bromo-3-nitrbpyridine (4.0 g). 
»H-NMR(DMSO-d«) : 2.51(3H, s), 7.32(1H, d, J=8Hz), 7.83(1H, d, J=8Hz). 
Mass(ESI) : m/z210(M-l) 
mp 239-24 rC 
Preparation Example 109-4 

Methyl 2-methyl-lH-imidazo[4,5-blpyridine-5-carbo3cylate 

Palladium acetate (1.18 g), l,3-bis(diphenylphosphino)propane (2.31 g) and 

5- bromo-2-methyl-lH-imidazoI4,5-b]pyridine (3.72 ^ were placed in an autoclave, 
and N,N-dimethylformamide (18.6 ml), methanol (14.9 ml) and triethylamine (5.4 
ml) were added thereto. The mixture was stirred at SS'C for 14 hr at 10 atm 
under a carbon monoxide atmosphere. The reaction mixture was cooled and the 
solvent was evaporated. To the residue was added methanol (60 ml), and the 
mixture was heated. The insoluble matter was filtered off while the mixture was 
hot. The filtrate was concentrated to give the objective compound (2.95 g) as a 
white powder. 

*H-NMR(CDCla) : 2.82(3H, s), 4.05(3H, s), 8.04(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Mass(ESI) : m/e 192 (M+1)* 
Preparation Example llO-l 

6- Bromo-2-(N-(2,4-dichlorobenzyl)acetainido)-3-nitropyridine 

In the same manner as in Preparation Example 106-3, the objective 
compound (1 1 .7 1 g) was obtained as a pale-yellow powder from 2-(acetmaido)-6- 
bromo-3-nitropyridine (10.0 g) and 2,4-dichlorobenzyl chloride (8.3 g). 

*H-NMR(CDCl3) : 2.20(3H, br s), 5.33(2H, br s), 7.24(2H, d, J=8Hz), 7.30-7.68(3H, 
m),8.11(lH,d; J=8Hz). 
Preparation Example 110-2 

5-Bromo-3-(2,4-dichlorobenzyl)-2-methyl-3H-imidazol4,5-blpyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (4.27 g) was obtained as a pale-yellow powder from 6-bn)mo-2-(N- 
(2,4-dichlorobenzyl)acetamido)-3-nitropyridine (11.7^. 

*H-NMR(CDCl3) : 2.48(3H, s), 5.50(2H, s), 6.54(1H, d, J=8Hz), 7.12(1H, dd, J=8 
and 2Hz), 7.39(1H, d, J=8Hz), 7.47(1H, d, J=2Hz), 7.86(1H, d, J=8Hz). 

Mass(ESI) : m/e 370, 372 (M+H)* 
Preparation Example 111-1 
3-Chloro-4-methylben2yl alcohol 

In the same maimer as in Preparation Example 74-4, the objective 
compound (23.0 ^ was obtained as a colorless oil from 3-chloro-4-methylbenzoic 
add (25.0 g). 

»H-NMR(CDCl3) : 2.36(3H, s), 4.65(2H, s), 7.14(1H, d, J=8Hz), 
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7.23(1H, d, J=8Hz), 7.36(1H, S) 
Preparation ^cample 111-2 

3-chloro-4-methylbenzaldehyde 

To a solution of 3-chloro-4-methylbenzyl alcohol (2.00 g) and triethylamine 
(8.9 ml) in a dimethyl sulfoxide (10 ml) was added sulfur trioxide-pyridine complex 
(4.47 g) under ice-cooling, and the mixture was stirred at room temperature for 3 
hr. The reaction inixture was poured into ice water, and extracted with ether. 
The oi^anic la3^r was washed with IN hydrodiloric add, saturated brine and a 
saturated aqueous sodium hydrogencarbonate solution, dried over magnesium 
sulfate, and concentrated to dryness under reduced pressure to give the objective 
compound (1.40 ^ as a pale-yellow oil. 
»H-NMR(CDCl3) : 2.46(3H, s), 4.65(2H, s), 7,40(1H, d, J=8Hz), 
7.68(1H, d, J=8Hz), 9.92(1H, s) 
Preparation Example 111-3 
2-Chloro-4-(E)-(2-phenylethenyl)toluene 

In the same manner as in Preparation Example 73-3, the objective 
compound (1.55 g) was obtained as a white powder from 3-chloro-4- 
methylbenzaldehyde (1.40 g) and diethyl benzyl phosphonate(2.27 g). 

^H-NMR(CDCl3) : 2.38(3H, s), 7.00(1H, d, J=16H2), 
7.08(1H, d, J=16Hz), 7.18-7.53(8H) 
Preparation Eicaniple 111-4 
2-Chloro-4-(E)-(2-phenylethenyl)benzyl bromide 

In the same manner as in Preparation Example 93-1, the objective 
compound (309 mg) was obtained as a white powder from 2-chloro-4-(E)-(2- 
phenylethenyl) toluene (1.35 g). 
*H-NMR(CDCl3) : 4.61(2H. s), 7.01(1H, d, J=16Hz), 
7.14(1H, d, J=16Hz), 7.24-7.57(8H) 
Preparation Example 112-1 

Methyl 3-(2-chloro-4-(2-phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-blRyridine- 
5-carbo3cylate 

Methyl 3-(2-chloro-4-(E)-(2-phenylethenyl)benzyl)-2-methyl-3H- 
imidazo[4,5-blpyridine.-5-carbo:Qrlate (2.37 g) was dissolved in 
methanol/chloroform =1/4 (24 ml), and platinum(IV) oxide (169 mg) was added. 
The mixture was stirred under a hydrc^en atmosphere at normal pressure for 4 
hours. Platinum(IV) oxide ( 169mg) was added, and the mixture was further 
stirred under a hydrogen atmosphere at normal pressure for 6 hr. The reaction 
mixture was filtered through Celite and the filtrate was concentrated to dryness 
under reduced pressure. The obtained residue was subjected to silica gel column 
chromatography (eluent: ethyl acetate/chloroform=l/3). The firaction containing 
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the objective compound was concentrated under reduced pressure to give the 
objective compound (1.92 g) as a white powder. 
»H-NMR(CDCl3) : 2.53(3H, s), 2.88(4H, s), 4.01(3H, s), 5.64(2H, s), 
6.53(1H, d, J=8Hz), 6.89(1H, dd, J=2, 8Hz), 7.12-7.30(6H, m), 
8.04(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
Preparation Eacasnple 112-2 

3-(2-Chloro-4-(2-phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.79 ^ was obtained as white crystals from methyl 3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3qrlate (1.89 g). 

»H-NMRpMSO-d«) : 2.50(4H, s), 2.84(3H, s), 5.57(2H, s), 
6.45(1H, d, J=8Hz), 7.09(1H, dd, J=2, 8Hz), 7.15-7.20(5H, m), 
7.43(1H, s) 7.99{1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Preparation Example 113-1 
Ethyl 3-chloro-4-methylbenzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (28.7 g) was obtained as a pale-yellow oil from 3-chloro-4- 
methylbenzoic add (28.7 g). 

»H-NMR(CDCl3) : 1.39(3H, t, J=6Hz), 2.43(3H, s), 4.38(2H, q, J=6Hz), 
7.29(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 8.02(1H, s) 
Preparation Example 113-2 
Ethyl 4-bromomethyl-3-chlorobenzoate 

In the same manner as in Preparation Example 93-1, the objective 
compound (39.9 g) was obtained as pale-yellow oil from ethyl 3-chloro-4- 
methylbenzoate (28.7 ^. 

*H-NMR(CDCl3) : 1 .40(3H, t, J=6Hz), 4.39(2H, q, J=6Hz), 4.60(2H, s), 
7.52(1H, d, J=8Hz), 7.92(1H, d, J=8Hz), 8.06(1H, s) 
Preparation Example .113-3 

6-Bromo-2-(N-(4-carboethojcy-2-chlorobenzyl)acetamido)-3-nitroRyridine 

In the same: manner as in Preparation Example 106-3, the objective 
compound (40.91 g) was obtained from 2-acetamido-6-bromo-3-nitroRyridine 
(24.7 g) and ethyl 4-bromomethyl-3-chlorobenzoate (44.8 g). 
*H-NMR(CDCl3) : 1.40(3H, t, J=6Hz), 2.20(3H, s), 4.40(2H, q, J=6Hz), 
5.40(2H, s), 7.16-8.22(5H) 
Preparation Example 113-4 

5-Bromo-3-(2-chloro-4-(ethoxycarbonyl)ben2yl)-2-methyl-3H-imidazol4,5- 
b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
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compound (32.0 g) was obtained as pale-yellow crystals from 2-IN-acetyl-N-(2- 
chloro 4-(eth6xycarbonyl)benzyl)]amino-6-bromo-3-nitn)p^dine (40.8 g). 
»H-NMR(CDCl3) : 1.38(3H, t, J=7.5Hz), 4.36(2H, q, J=7.5Hz), 

5.57(2H, s), 6.61(1H, d, J=8Hz), 7.40(1H, d, J=8H2), 7.77(1H, d, J=8Hz),7.88(lH, d, 
J=8Hz), 8.11(1H, s) 
Preparation ^cample 113-5 

3-(2-Chloro-4-(etho3orcarbonyl)benzyl)-2-methyl-3H-imidazol4,5-b]pyridme-5- 
carboTQrlic add 

In a sealed tube, 5-bromo-3-(2-chloro-4-(etho3cycarbonyl)ben2yl)-2-methyl- 
3H-imidazoI4,5-blpyridine (4.92 g) was dissolved in a mixture of N,N- 
dimethylformamide (27.6 ml) and t-butanol (21.7 ml), and triethylamine (2.84 g), 
l,3-bis(diphenylphosphino)propane (1.59 g) and palladium acetate (II) (865 mg) 
were added. After sealing, the mixture was stirred under a carbon monoxide 
atmosphere at 10 atm and 85°C for 24 hr. Triethylamine (1.42 g), 1,3- 
bis(diphenylphosphino)propane (795 m^ and palladium acetate (D) (433 mg) 
were successively added. After sealing, the mixture was stirred under a carbon 
monoxide atmosphere at 10 atm and 85'C for 12 hr. The reaction mixture was 
filtrated, and the residue was washed with chloroform. The filtrate was 
concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography (eluent: methanol/ chloroform= 1 /49). The fraction 
containing the objective compound was concentrated under reduced pressure. 
To the residue was added ethyl acetate (50 ml), and the mixture was warmed on a 
water bath. The reaction mixture was cooled with stirring at room temperature. 
The precipitated crystals were collected by filtration to give the objective compound 
(3.61 g) as pale-yellow crystals. 
*H-NMR(DMSO-d«) : 1.30(3H, t, J=7Hz), 2.50(3H, s), 4.28(2H, q, J=7Hz), 5.08(2H, 
s), 6.70(1H, d, J=8Hz), 7.76(1H, d, J=8Hz), 8.00-8.03(2H, m), 
8.14(lH,d, J=8Hz) 
Preparation Elxaniple 114-1 

5-Bromo-3-(2-chloro-4-(hydrQjQmtiethyl)benzyl)-2-methyl-3H-imidazoI4,5- 
bjpjyridine 

In the same maimer as in Preparation Example 76-2, the objective 
compound (11.5 g) was obtained as pale-yellow crystals from 5-bromo-3-(2- 
chloro-4-(etho3cycarbonyl)ben2yl)-2-methyl-3H-imidazo[4,5-blpyridine (15.0 g). 

»H-NMR(DMSO-d«) : 2.46(3H, s), 4.47(2H, d, J=5Hz), 5.32(1H, t, J=5Hz), 5.50(2H, 
s), 6.55(1H, d, J=8Hz), 7.16(1H, d, J=8Hz), 7:44(1H, d, J=8Hz),7.48(lH, s), 7.99(1H, 
d, J=8Hz) 

MS(ESl) m/e : 366, 368. 
Preparation Example 114-2 
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Methyl 3-(2-chloro-4-(hydro3QTOethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbc»cylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (9.95 ^ was obtained as pale-yellow crystals from 5-bromo-3-(2- 
chloro-4-(hydro3Qniiethyl)ben2yl)-2-methyl-3H-inudazo[4,5-b]pyridine (12.7 g). 

*H-NMR(DMSO-d«) : 2.50(3H, s), 3.86(3H, s), 4.46(2H, d, J=5Hz), 
5.31(lH,t, J=3Hz), 5.59(2H, s), 6.53(1H, d, J=8H2), 7.14(1H, d, J=8Hz), 7.49(1H, s), 
8.02(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 346(M+H), 691(2M+H), 713(2M+Na). 
Preparation Example 114-3 

Methyl 3-(2-chloro-4-((methanesulfonylo3Q^)methyl)ben2yl)-2-methyl-3H- 
imidazo[4,5-blpyridine-5-carboxylate 

In the same manner as in Preparation Example 14-1, the objective 
compound (4.2 g) was obtained as pale-yellow crystals from methyl 3-(2-chloro-4- 
(hydroxymethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (3.6 g) 
and methanesulfonyl chloride (1.43 g). 

»H-NMR(CDCl3) : 2.54(3H, s), 3.00(3H, s), 4.00(3H, s), 5.16(2H, s), 
5.68(2H, s), 6.65(1H, d, J=8Hz), 7.15(1H, d, J=8Hz), 7.51(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 424(M+H), 446(M+Na). 
Preparation Example 114-4 

Methyl 3-(2-chloro-4-((phenyloxy)methyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Example 1 18 described later, the objective 
compound (1.94 g) was obtained as pale-yellow crystals from methyl 3-(2-chloro- 
4-((methanesulfonyloxy)methyl)ben2yI)-2-methyl-3H-iinidazo[4,5-b]pyridine-5- 
carboTQ^late (2.8 g). 

*H-NMR(CDCl3) : 2.54(3H, s), 4.00(3H, s), 5.01(2H, s), 5.69(2H, s), 
6.63(1H, d, J=8Hz), 6.91-7.01(3H, m), 7.16(1H, d, J=8Hz), 
7.25-7.34(2H, m), 7.55(1H, s), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 422(M+H). 
Preparation Example 114-5 

3- (2-Chloro-4-((phenylo3cy)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same marmer as in Preparation Example 4-7, the objective 
compound (1.54 g) was obtained as pale-yellow crystals from methyl 3-(2-chloro- 

4- ((phenylo3gr)methyl)beriqrl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3cylate 

(1.94 g). 

'H-NMR(DMSO-d«) : 2.50(3H, s), 5.08(2H, s), 5.64(2H, s), 
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6.52(1H, br peak), 6.89-7.03(3H, m), 7.23-7.34(3H, m), 7.64(1H, s), 
7.98(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 

MS(ESI) m/e : 406(M-H). 
Preparation Example 115-1 

Methyl 3-(2-chloro-4-(dimethylammomethyl)benzyl)-2-methyl^ 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 1 16-1 described later, the 
objective compound (128 mg) was obtained as pale-yellow crystals from methyl 3- 
(2K:hlonD-4-((methanesulfonyloxy)methyl)ben2yl)-2-methyl-3H-irriidazo[4,5- 
b]pyridine-5-carboxylate (200 mg) and dimethylamine hydrochloride (115 mg). 

^H-NMR(CDCl3) : 2.25(6H, s), 2.52(3H, s), 3.40(2H, s), 3.99(3H, s), 
5.67(2H, s), 6.58(1H, d, J=8Hz), 7.06(1H, d, J=8Hz), 7.45(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 373(M+H) 
Preparation Example 1 15-2 

3-(2-Chloro-4-(dimethylarninomethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]p3aidine5-carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 16 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-(dimethylaiiiinomethyl)ben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-- 
carboxylate ( 1 20 mg) . 

^H-NMR(DMSO-de) : 2.45-2.6 1(9H, m), 4.04(2H, brpeak), 5.63(2H, s), 
6,62(1H, d, J=8Hz), 7.33(1H, d, J=8Hz), 7.74(1H, s), 8.01(1H, d, J=8Hz), 8.15(1H, d, 
J=8Hz) 

MS(ESI) m/e : 357(M-H) 
Preparation Example 116-1 

Methyl 3-(2-chloro-4-((imidazol- l-yl)methyl)benzyl)-2-methyl-3H-imidazo[4,5- 
bJpyridine-S-carboxylate 

To a solution of methyl 3-(2-chloro-4-((methanesulfonyloxy)methyl)ben2yl)- 
2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (300 mg) in dichloromethane 
(6.0 ml) was added imidazole (193 m^, and the mixture was stirred at room 
temperature overnight. The reaction mixture was poured into water and 
extracted with chloroform. The organic layer was washed with saturated brine, 
dried over rriagnesium sulfate and concentrated to dryness under reduced 
pressure. The residue was washed with diethyl ether, and collected by filtration 
to give the objective compound (2 13 mg) as a pale-yellow powder. 

'H-NMR(CDCl3) : 2.53(3H, s), 3.99(3H, s), 5.08(2H, s), 5.65(2H, s), 
6.62(1H, d, J=8Hz), 6.84-6.93(2H, m), 7.11(1H, s), 7.21(1H, s), 
7.53(1H, s), 8.06(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
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MS(ESI) m/e : 396(M+H). 
Preparation Example 1 16-2 

3-(2-Chloro-4-((imidazol- 1 -yl)methyl)benzyl)-2-methyl-3H-^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (204 mgj was obtained as pale-yellow crystals from methyl 3-(2- 
chlon)-4-((iniidazol-l-yl)methyl)benzyl)-2-methyl-3H-imida2X)[4,5-b]pj^ 
carboxylate (235 mg). 

*H-NMR(DMSO-de) : 2.50(3H, s), 5.21(2H, s), 5.58(2H, s), 
6.65(1H, d, J=8Hz), 7.00(1H, s), 7. 10(1H, d, J=8Hz), 7.26(1H, s), 
7.47(1H, s), 7.93{1H, s), 7.99(1H, d, J=8Hz), 8,13(1H, d, J=8Hz) 

MS(ESI) m/e : 380.1(M-H). 
Preparation Example 117-1 

Methyl 3-(2-chloro-4-((piperidin- 1 -yl)methyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
» b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 116-1, the objective 
compound (174 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
cWoro-4-((methanesulfonyloxy)methyl)benzyl)-2-methyl-3H-miidazo[4^ 
b]pyridine-5-carboxylate (200 mg) and piperidine (80 mg). 

*H-NMR(CDCl3) : 1.36-1.48(2H, m), 1.48-1.64(4H, m), 2.27-2.40(4H, m), 2.54(3H, 
s), 3.40(2H, s), 4.00(3H, s), 5.66(2H, s), 6.54(1H, d, J=8Hz), 7.04(1H, d, J=8Hz), 
7.43(1H, s), 8.06(1H, d, J=8Hz), 
8.15(lH,d, J=8Hz) 

MS(ESI) m/e : 4 13.2(M+H) 
Preparation Example 117-2 

3-(2-Chloro-4-((piperidin-l-yl)methyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine- 
5-carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (153 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
cWoro-4-((piperidin-l-yl)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine- 
carboxylate (169 m^. 

*H-NMR(DMSO-de) : 1.45(2H, br peak), 1.64(4H, br peak), 2.54(3H, s), 
2.79(4H, br peak), 4.02(2H, brpeak), 5.62(2H, s), 6.60(1H, d, J=8Hz), 
7.31(1H, d, J=8Hz), 7.73(1H, s), 8.00(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
MS(ESI) m/e : 399.3(M+H). 
Preparation Example 118-1 

Methyl 3-(2-chloro-4-(phenylthiomethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Example 118 described later, the objective 
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compound (182 was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((methanesulfonylo5Qr)methyl)benzyl)-2-methyl-3H-im 
b]pyridine-5-carboxylate (200 mg) and thiophenol (62 mg). 

'H-NMR(CDCl3) : 2.50(3H, s), 4.00(3H, s), 4.01(2H, s), 5.63(2H, s), 
6.51(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 7.15-7.30(5H, m), 7.36(1H, s), 
8.04(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 

MS(ESI) m/e : 438 
Preparation Example 1 18-2 

3-(2-Chloro-4-(phenylthiomethyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyri 
carboxylic add 

The objective compound (191 mg) was obtained as pale-yellow crystals 
from methyl 3-(2-chloro-4-(phenylthiomethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
blpyridine-5-carboxylate (217 mg) . 

'H-NMR(DMSO-de) : 2.47(3H, s), 4.21(2H, s), 5.58(2H, s), 6.50(1H, d, J=8Hz), 
7.11-7.22(2H, m), 7.22-7.34(4H, m), 7.53(1H, s), 8.00(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz) 

MS(ESI) m/e : 422(M-H) 
Preparation Example 119-1 

Methyl 3-(4-((benzyloxy)methyl)-2-chlorobenzyl)-2-methyl-3H-irnidazo[4,5- 
b]pyridine-5-carboxylate 

To a suspension of methyl 3-(2-chloro-4-(hydroxymethyl)benzyl)-2-methyl- 
3H-iniida2o[4,5-b]pyridine-5-carboxylate (400 mg) in dimethylformamide (8.0 ml) 
were added sodium hydride (51 mg) and benzyl bromide (277 mg) under ice- 
cooling, and the mixture was stirred at the same temperature for 4 hr. The 
reaction mixture was concentrated under reduced pressure. Chloroform and 
sodium hydrogencarbonate were added to the residue, and the mixture was 
partitioned. The organic layer was washed with saturated brine and dried over 
magnesium sulfate. The solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column (eluent: chloroform:methanol=50: 1) to 
give the objective compound (322 mg) as a pale-yellow powder. 

*H-NMR(CDCl3) : 2.53(3H, s), 3.99(3H, s), 4.48(2H, s), 4.55(2H, s), 
5.66(2H, s), 6.59(1H, d, J=8Hz), 7.08(1H, d, J=8Hz), 7.26-7.41(5H, m), 
7.46(1H, s), 8.06(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 436. 
Preparation Example 1 19-2 

3-(4-((Ben2yloxy)methyl)-2-chlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridin^^ 
carboxylic add 

In the same maimer as in Preparation Example 4-7, the objective 
compound (232 mg) was obtained as pale-yellow crystals from methyl 3-(4- 
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((benzyloxy)methyl)-2-chlorobenzyl)-2-methyl-3H-imid 
carboxylate (352 mg). 

*H-NMR(DMSO-de) : 4.51(4H, s-like), 5.62{2H, s), 6.55(1H, d, J=8Hz), 
7.21(1H, d, J=8Hz), 7.24-7 .40(5H, m), 7.53(1H, s), 8.01(1H, d, J=8H2), 
8.14(lH,d, J=8Hz) 

MS(ESI) m/e : 420(M-H) 
Preparation Ebmxnple 120-1 

5-Bromo-3-(4-carboxy-2-dilorobenzyl)-2-me1hyl-3H-im 

In the same manner as in Preparation Example 4-7, the objective 
compound (5.3 g) was obtained as pale-yellow crystals from 5-bromo-3-(2-chloro- 

4- (ethoxycarbonyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (6.0 g). 
^H-NMR(DMSO-d^) : 2.50(3H, s), 5.57(2H, s), 6.70(1H, d, J=8Hz), 

7.45(1H, d, J=8Hz), 7.79{1H, d, J=8Hz), 7.95-8.09(2H, m) 

MS(ESI) m/e : 378, 380, 382. 
Preparation Example 120-2 

5- Bromo-3-[4-(benzirnidazol-2-yl)-2-chlorobenzyl]-2-methyl-3H-irnidazo[^^ 
b]pyridine 

To a solution of 5-bromo-3-(4-carbo^-2-chlorobenzyl)-2-methyl-3H- 
imida2o[4,5-b]pyridine (2.75 g) in N,N-dimethylformamide (30 ml) were added 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.66 ^, 1- 
hydroxybenzotriazole (1.37 g) and 1,2-phenylenedianaine (781 mg) at room 
temperature, and the mixture was stirred for 1 hr. The reaction mixture was 
allowed to stand under the same conditions overnight and concentrated to dryness 
under reduced pressure. The residue was partitioned between chloroform and a 
saturated aqueous sodium hydrogencarbonate solution. The partially 
precipitated solid was collected by iDtration. The organic layer was dried over 
magnesium sulfate, and the solvent was evaporated under reduced pressure. 
The previously-collected solid and the residue were combined and washed with 
ether to give the amide compound (2.97 gj. 

To the suspension of the obtained amide compound (2.97g) in ethanol 
( 100ml) was added p-toluenesulfonic acid monohydratc (150 mg), and the mixture 
was reflxixed under heating for 48 hr. The residue was partitioned between 
chloroform and a saturated aqueous sodium hydrogencarbonate solution. The 
aqueous layer was further extracted with a mixture of chloroform and methanol 
( 10: 1). The combined organic ^yers were dried over magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was washed with 
ethyl acetate and collected by filtration to give the object compound (2.39g) as a 
pale-yellow powder. 
^H-NMR(DMSO"de) : 2.52(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 
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7.17-7.26(2H, m), 7.47(1H, d, J=8Hz), 7.55-7 .65(2H, m), 

7.97- 8.06(2H, rri), 8.33(1H, s) 
MS(ESI) m/e : 450, 452, 454 

Preparation Eacaxnple 120-3 

Methyls [4-(beai2imidazol-2-yl)-2-chlorobenzyll-2-methyl-3H-imid 
blpyridme-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (1.38 ^ was obtained as pale-yellow crystals fix)m 5-bromo-3-[4- 
(benzimidazol-2-yl)-2-chlorDbenzyl]-2-methyl-3H-imidazo[4,5-blpyridine (1.85 g). 
*H-NMR(DMSO-d«) : 2.58(3H, s), 3.86(3H, s), 5.68(2H, s), 
6.80(1H, d, J=8Hz), 7.17-7.27(2H, m), 7.55-7.66(2H, m), 

7.98- 8.09(2H, m), 8.19(1H, d, J=8Hz), 8.35(1H, s) 
MS(ESI) m/e : 430(M-H). 

Preparation Example 120-4 

3-[4-(Benzimidazole-2-yl)-2-chloroben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylic acid 

In the same manner as in Preparation ExampIe4-7, the objective 
compound (260 mg) was obtained as pale-yeUow crystals from methyl 3-[4- 
(ben2dmidazol-2-yI)-2-chloroben2yI]-2-methyI-3H-imidazo[4,5-b]pyridine-5- 

carboxylate (30Q mg). 

»H-NMR(DMSO-de) : 2.58(3H, s), 5.70(2H, s), 6.81(1H, d, J=8H2), 
7.2 1-7.3 1(2H, m), 7.60-7.69(2H, m), 7.98-8.06(2H, m), 
8.16(1H, d, J=8Hz), 8.37(1H, s) 

MS(ESI) m/e : 416(M-H). 
Preparation Bxamide 121-1 

Methyl 2-methyl-3-[4-(l-methylbenzimidazol-2-yl)-2-chlorobenzyll-3H- 
imidazo[4,5-blRyridine-5-carbo3grIate 

A mixture of 3-I4-(benziniidazol-2-yl)-2-chIoroben2yll-2-methyl-3H- 
imidazo[4,5-b]Ryridine-5-carb03Qrlate (325 mg), methyl iodide (107 mg), potassium 
carbonate (198 mg) and dimethylformamide (10 ml) was stirred at room 
temperature overnight and concentrated to dryness under reduced pressure. The 
residue was suspended in chloroform and washed with a saturated aqueous 
sodium hydrogencarbonate solution and then with saturated brine. The organic 
layer was dried over magnesium sulfate and concentrated to dryness under 
reduced pressure. The residue was pulverized in ether to give the objective 
compound (282 as a pale-yellow powder. 
>H-NMR(CDCl3) : 2.60(3H, s), 3.85(3H, s), 4.01(3H, s), 5.78(2H, s), 
6.77(1H, d, J=8Hz), 7.27-7 .44(3H, m), 7.50(1H, d, J=8Hz), 
7.76-7.84(lH, m), 7.95( IH, s), 8.10(1H, d, J=8Hz), 8.17(1H, d, J=8Hz) 
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MS(ESI) m/e : 446(M+H) 
Preparation Example 12 1-2 

2- Methyl-3-14-(l-methylbenzimidazol-2-yl)-2-chlorobenzyl]-3H-imidazo[4,5- 
blpyridine-5-carbo3cylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (215 m^ was obtained as pale-yellow crystals from methyl 2-methyl- 

3- [4-(l-methylbenzimidazol-2-yl)-2-chlorDben2yl]-3H-imidazo(4,5-b]Ryridine-5- 

carboxylate (268 mg). 

*H-NMR(DMSO-d«) : 2.59{3H, s), 3.88(3H, s), 5.74(2H, s), 6.72(1H, d, J=8Hz), 
7.20-7.40(2H, m), 7.59-7.80(3H, m), 7.98-8. 13(2H, m), 8.18(1H, d, J=8Hz) 

MS(ESI) m/e : 430(M-H). 
Preparation Example 122-1 

Methyl 3-((benzimidazol-2-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine5- 
carboxylate and methyl l-((benzimidazol-2-yl)methyl)-2-methyl-lH-imidazo[4,5- 

► b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3- 

• ((benzimidazol-2-yl)methyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5-carbo3cylate (20 
mg) and methyl l-((benzimida2ol-2-yl)methyl)-2-methyl-lH-imidazo[4,5- 
blpyridine-5-carboxylate (20 mg) were obtained both as brown powder from methyl 
2-methylimida&o[4,5-b]pyridine-5-carbQ3cylate (100 m^. 
Methyl 3-((benzimidazol-2-yl)methyl)-2-methyl-3H-imidazoI4,5-b]pyridine-5- 

carboxylate 

*H-NMR(CDCy : 2.88(3H, s), 4.10(3H, s), 5.69(2H, s), 
7.20-7.80(4H), 8.03(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 

Methyl l-((benzimidazol-2-yl)methyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
. carboxylate 

»H-NMR(CDCl3) : 2.30(3H, s), 3.83(3H, s), 5.66(2H, s), 
7.18-7.88(6H) 
Preparation Example 122-2 

Methyl 3-[(l-ethylbenzimidazol-2-yl)methyl]-2-methyl-3H-imidazo(4,5-b]Ryridine- 
5-carbo3cylate 

In the same manner as in Preparation Example 121-1, the objective 
compound (192 mg) was obtained as yellow crystals from methyl 3- 
[(benzimidazol-2-yl)methyl]-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3cylate 

(380 mg) and ethyl iodide (194 mg). 

»H-NMR(CDCl3) : 1.08(3H, t, J=7.5Hz), 2.85(3H, s), 4.04(3H, s), 
4.51(2H, q, J=7.5Hz), 5.83(2H, s), 7.23-7.38(3H, m), 7.71-7.80(1H, m), 
8.02(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 

MS(ESI) m/e : 350(M+H). 
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Preparation Example 122-3 

3-[(l-Ethylberizimidazol-2-yl)methyll-2-methyl-3H-imidazo[4,5-b]pyridine-5^ 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 10 mg) was obtained as pale-yellow crystals from methyl 3-1(1- 
ethylbenzimidazol-2-yl)methyl]-2-methyl-3H-imidazo[4,5-blRyridine-5-carbo3cylate 

(226 m^. 

*H-NMR(DMSO-d6) : 1.33(3H, t, J=7.5H2), 2.68(3H, s), 4.53(2H, q, J=7.5Hz), 
5.91(2H, s), 7.14(1H, t, J=8Hz), 7.24(1H, t, J=8H2), 7.50(1H, d, J=8Hz), 7.60(1H, d, 
J=8H2), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
MS(ES1) m/e : 334(M-H) 
Preparation Example 123-1 
2-Chloro-4-(thiophen-2-yl)toluene 

In the same manner as in Preparation Example 11-2, the objective 
^ compound (6.50 ^ was obtained from 2-chloro-4-iodotoluene (7.89 ^ and 
*' thiophene-2-boric acid (4.8 g). 

• ^H-NMR(CDCl3) : 2.38(3H, s), 7.07(1H, dd, J=5, 4Hz), 

7.22(1H, d, J=8Hz), 7.24-7 .30(2H), 7.39(1H, d, J=8Hz), 7.60(1H, s) 
Preparation Example 123-2 
2-Chloro-4-(thiophen-2-yl)benzyl bromide 

In the same manner as in Preparation Example 93-1, the objective 
compound ( 1 .35 g) was obtained from 2-chloro-4-(thiophen-2-yl)toluene ( 1 .00 g). 

»H-NMR(CDCl3) : 4.61(2H, s), 7.09(1H, t, J=4Hz), 7.30-7.52(4H), 7.63(1H, s) 
Preparation Example 123-3 

6-Bromo-2-(N-(2-chloro-4-(thiophen-2-yl)benzyl)acetamido)-3-nitropyridinc 
In the same manner as in Preparation Example 106-3, the objective 
compound (1.60 g) was obtained from 2-acetamido-6-bromo-3-nitn)pyridine (1.24 
g) and 2-chloro-4-(thiophen-2-yl)benzyl bromide (1.35 g). 
*H-NMR(CDCl3) : 2.24(3H, br. s), 5.39(2H, br. s), 
7.09(1H, t, J=4Hz), 7.29-7.34(2H), 7.50(1H, br. d, J=8H2), 
7.62(1H, br. d, J=8Hz), 8.11(1H, d, J=8Hz) 
Preparation Example 123-4 

5-Bromo-3-(2-chloro-4-(thiophen-2-yl)benzyl)-2-methyl-3H-imidazol4,5- 
b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (647 m^ was obtained from 6-bromo-2-(N-(2-chloro-4-(thiophen-2- 
yl)benzyl)acetamido)-3-nitropyridine (836 mg). 
*H-NMR(CDCl3) : 2.52(3H, br. s), 5.56(2H, s), 6.60(1H, d, J=8Hz), 
7.08(1H, t, J=5Hz), 7.26-7.42(4H), 7.67(1H, s), 7.87(1H, d, J=8Hz) 
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Preparation Example 123-5 

Methyl 3-(2-chloro-4-(thiophen-2-yl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyrito 
5-carbo3Q^late 

In the same manner as in Preparation Ebcample 26-2, the objective 
compound (4.0 ^ was obtained as pale-yellow crystals from 5-bromo-3-(2-chloro- 
4-(thiophen-2-yl)ben2yl)-2-methyl-3H-imidazoI4,5-blRyridine (4.7 g). 

»H-NMR(CDCl3) : 2.56(3H, s), 4.00(3H, s), 5.69(3H, s), 
6.64(1H. d, J=8Hz), 7.07(1H, dd, J=5, 4Hz), 7.22-7.37(3H, m), 
7.67(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8. 15(1H, d, J=8Hz) 

MS(ESI) m/e : 398.0(M+H). 
Preparation Example 124-1 

Methyl 3-(2-chloro-4-phenylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (1.48 g) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazol4,5-b]pyridine-5-carbo3Q7late (900 m^. 
mp 202-204°C 

^H-NMR(CDCl3) : 2.58(3H, s), 2.75(3H, s), 3.99(3H, s), 5.70(2H, s), 
6.65(1H, d, J=8Hz), 7.23-7 .45(4H, m), 7.51(2H, d, J=8Hz), 7.66(1H, s), 
7.99(1H, s) 

MS(ESI) m/z : 406(M+1) 
Preparation Example 124-2 

Methyl 3-[2-chloro-4-(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazo[4,5- 
b]p3aidine-5-carbo3grlate 

In the same manner as in Preparation Example 14-2, the objective 
compound (4.60 ^ Was obtained as colorless crystals from 2,7-dimethyl-3H- 
imidazo[4,5-blpyridine-5-carbo3Q^late (2.85 ^. 
mp 160-164"C 

*H-NMR(CDCl3) : 2,57(3H, s), 2.75(3H, s), 4.00(3H, s), 5.67(2H, s), 
6.6 1(1H, d, J=8Hz), 7.07(1H, t, J=4Hz), 7.25-7.35(3H, m), 
7.67(1H, d, J=lHz), 7.99(1H, d, J =8Hz), 8.16(1H, d, J=8Hz) 

MS(ESI) m/z : 412(M+1). 
Preparation Example 125-1 

3-(2-Chloro-4-phenylbenzyl)-2,7-dimethyl-3H-imida2o[4,5-b]pyridine-5-carbQ3cylic 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.33 ^ was obtained as colorless crystals from methyl 3-(2-chloro-4- 
phenylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate (1.45 g). 
mp>250''C 
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*H-NMR(DMSO-d«) : 2.55(3H, s), 2.64(3H, s), 5.64(2H, s), 
6.56(1H, d, J=8Hz), 7.35-7.54(4H, m), 7.62-7.67(2H, m), 7.84-7.89(2H, m) 
MS(ESI) m/z : 392(M+ 1). 
Preparation Example 125-2 

3-[2-Chloro-4-(thiophen-2-yl)benzyl]-2,7-dimelJiyl-3H-imidazo[4,5-b]pyridine-5^ 
carbaxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.81 ^ was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(thiophen-2-yl)ben2yll-2,7-dimethyl-3H-imidazo(4,5-b]pyridine-5-carbo3cylate (2.0 

g)- 

mp>250°C 

»H-NMR(DMSO-d«) : 2.53(3H, s), 2.64(3H, s), 5.61(2H, s), 6.55(1H, d, J=8Hz), 
7.14(1H, t, J=4H2), 7.49(1H, dd, J=8, IHz), 7.58(1H, s), 7.60(1H, br s), 7.87(2H, s) 

MS(ESI) m/z:396(M-l) 
Preparation Example 126-1 

Methyl 3-[2-chloro-4-(5-chlorothiophen-2-yl)ben2yl]-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 66-1, the objective 
compound (1.72 g) was obtained as colorless crystals from methyl 3-[2-chIoro-4- 
(thiophen-2-yI)ben2yl]-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5-carboxylate 
(2.55 g). 

*H-NMR(CDCy : 2.55(3H, s), 2.74(3H, s), 3.98(3H, s), 5.60(2H, s), 
6.60(1H, d, J=8Hz), 6.88(1H, d, J=4Hz), 7.04(1H, d, J=4Hz), 
7.21(1H, dd, J=8, IHz), 7.57(1H, d, J=lHz), 7.98(1H, s) 

MS(ESI) m/z : 446(M+1) 
Preparation Example 126-2 

3-I2-Chloro-4-(5-chlorothiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazo[4,5- 
b)pyridme-5-carboxylic add 

In the same manner as in Preparation Ebcample 4-7, the objective 
compound (1.08 g) was obtained as colorless crystals from methyl 3-I2-chloro-4- 
(5-chlorothiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazol4,5-b]pyridine-5- 
carboxylate (1.23g). 
mp>250'C 

*H-NMR(DMSO-d«) : 2:53(3H, s), 2.63(3H, s), 5.60(2H, s), 
6.54(1H, d, J=8Hz), 7.17(1H, d, J=4Hz), 7.42(1H, dd, J=8, IHz), 
7.49(1H, d, J=4Hz), 7.84-7.88(2H, m) 

MS(ESI) m/z : 430(M-1). 
Preparation Example 127-1 
Methyl 2-chloro-4-(n-pentanethio)benzoate 
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In the same manner as in Preparation Example 80-1, the objective 
compound (438 mg) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (1 g). 
*H-NMR(CDCl3) : 0.90(3H, t, J=8Hz), 1.29-1.51(4H, m), 
1.64-1.76(2H, m), 2.96(2H, t, J=8Hz), 3^90(3H, s), 
7.14(1H, dd, J-8, IHz), 7.29(1H, d, J=lHz) 
Preparation Example 127-2 
Methyl 4-benzylthio-2-chlorobenzoate 

In the same manner as in Preparation Example 80-1, the objective 
compound (908 mg) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (1 g). 

^H-NMRlCDCy : 3.91(3H, s), 4.19(2H, s), 7.15(1H, dd, J=8, IHz), 

7.23-7.43(6H, m), 7.75(1H, d, J=8Hz) 

Preparation Example 127-3 

Methyl 2-chloro-4-ethylthiobenzoate 

In the same manner as in Preparation Example 80-1, the objective 
compound (2.0 1 g) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (3.65 g). 

*H-NMR{CDCl3) : 1.37(3H, t, J=7.5Hz), 3.01(2H, q, J=7.5Hz), 
3.91(3H, s), 7.15(1H, dd, J=8, IHz), 7.29(1H, d, J=lHz), 
7.78(lH,d, J=8Hz) 
Preparation Example 128-1 
2-Chloro-4-(n-pentanethio)benzyl alcohol 

In the same manner as in Preparation Example 80-2, the objective 
compound (354mg) was obtained as a colorless oil from methyl 2-chloro-4-(n- 
pentanethio)benzoate (430 mg). 

^H-NMRCCDCy : 0.90(3H, t, J=8Hz), 1.29-1.49(4H, m), 
1.60-1.72(2H, m), 1.89(1H, t, J=5H2), 2.91(2H, t, J=8Hz), 
4.74(2H, d, J=5Hz), 7.20(1H, d, J=8Hz), 7.29(1H, br s), 
7.38(1H, d, J=8Hz) 
Preparation Example 128-2 
4-Benzylthio-2-chlorobenzyl alcohol 

In the same maimer as in Preparation Example 80-2, the objective 
compound (787 mg) was obtained as a colorless oil from methyl 4-ben2ylthio-2- 
chlorobenzoate (900 mg). 

*H-NMR(CDCl3) : 1.88(1H, t, J=7Hz), 4.11(3H, s), 4.73(2H, d, J=7Hz), 4.19(2H, s), 
7.19(1H, d, J=8Hz), 7,21-7.32(6H, m), 7.36(1H, d, J=8Hz) 
Preparation Example 128-3 
2-Chloro-4-ethylthiobenzyl alcohol 
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In the same manner as in Preparation Example 80-2, the objective 
compound (1.69 ^ was obtained as a colorless oil from methyl 2-chloro-4- 
ethylthiobenzoate (2.0 ^. 

^H-NMR(CDCl3) : 1.32(3H, t, J=7.5Hz), 1.92(1H, t, J=7Hz), 
2.95(2H, q, J=7.5Hz), 4.74(2H, d, J=7Hz), 7.21(1H, dd, J=8, IHz), 
7.30(1H, d, J=lHz), 7.38(1H, d, J=8Hz) 
Preparation Example 129-1 

2-Chloro- 1 '((methanesulfonyloxy)methyl)-4-(n-pentanethio) benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound was obtained from 2-chloro-4-(n-pentanethio)benzyl alcohol (350 mg). 
This compound was used in the next reaction without purification. 
Preparation Example 129-2 

4- Benzylthio- 1 -((methanesulfonyloxy)methyl)-2-chlorobenzene 

In the same manner as in Preparation Example 14-1, the objective 
compound was obtained from 4-benzylthio-2-chlorobenzyl alcohol (350 mg). The 
compound was used in the next reaction without purification. 
Preparation Example 129-3 

2-Chloro-4-ethylthio-l-((methanesulfonylox/)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective compound 
was obtained from 2-chloro-4-ethylthioben2yl alcohol (1.66 g). The compound 
was used in the next reaction without purification. 
Preparation Example 130-1 

Methyl 3-I2-chloro-4-(n-pentanethio)benzyl]-2-methyl-3H-imidazoI4,5-b]py^ 

5- carboxylate and methyl l-[2-chloro-4-(n-pentanethio)benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-[2-chloro- 
4-(n-pentanethio)benzyl]-2-methyl-3H-imida2o[4,5-b]pyridine-5-carbo3orlate (207 
m^ was obtained as pale-yellow crystals and methyl l-[2-chlon)-4-(n- 
pentanetWo)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (293 mg) 
was obtained as an amorphous, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (273 mg) . 

Methyl 3-[2-chloro-4-(n-pentanethio)ben2yl]-2-methyl-3H-irnidazoI4,5-b]pyrid 

5K:arboxylate : 
mp 64-65"C 

^H-NMR(CDCl3) : 0.89(3H, t, J=7.5Hz), L26-1.46(4H, m), 
1.59-1.70(2H, m), 2.54(3H, s), 2.89(2H, t, J=7.5Hz), 4.00(3H, s), 
5.63(2H, s), 6.55(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 
7.34(1H, d, J=lHz), 8.06(1H, d, J=8Hz), 8. 16(1H, d, J=8Hz) 
MS(ESI) m/z : 418(M+1). 
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Methyl l-[2K±iloro-4-(n-pentanethio)benzyl]-2-methyl-3H-imidazo(4,5-b]pyridine- 
5-carbo3cylate: 

*H-NMR(CDCl3) : 0.89(H, t, J=7.5H2), 1 .26- 1 .47(4H, m) , 
1.59-1.71(2H, m), 2.65(3H, s), 2.90(2H, t, J=7.5Hz), 4.01(3H, s), 
5.39(2H, s), 6.40(1H, d, J=8Hz), 7.01(1H, dd, J=8, IHz), 
7.35(1H, br s), 7.56(1H, d, J=8Hz), 8.09(1H, d, J=8Hz) 
MS(ESI) m/z : 4 18(M+ 1). 
Preparation Example 130-2 

Methyl 3-l4-(ben2ylthio)-2H±ilorolbenzyl-2-methyl-3H-imidazo[4,5-b)pyridme-5- 
carboxylate and methyl l-[4-(benzylthio)-2-chloro]benzyl-2-methyl-3H- 
iimdazo[4,5-blpyridme-5-carbo3Qrlate 

In the same manner as in Preparation Example 14-2, methyl 3-[4- 
(ben2ylthio)-2-chlorol-benzyl-2-methyl-3H-imidazoI4,5-blpyridine-5-carboxylate 
(592 m^ was obtained as pale-yellow crystals and methyl l-[4-(ben2ylthio)-2- 
chlorolbenzyl-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (495 mg) was 
obtained as an amorphous, fix)m methyl 2-methyl-3H-imidazoI4,5-blpyridine-5- 
carboxylate (554 mg). 

Methyl 3-I4-(benzylthio)-2-chloro]-ben2yl-2-methyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate : 
mp 140-142°C 

*H-NMR(CDCy : 2.51{3H, s), 4.00(3H, s), 4.09(2H, s), 5.61(2H, s), 6.51(1H, d, 
J=8Hz), 6.99(1H, d, J=8Hz), 7.23-7.3 1(5H, m), 
7.34(1H, br s), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8H2) 
MS(ESI) m/z : 438(M+ 1). 

Methyl 1 -[4-(benzylthio)-2-chloro]ben2yl-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylate : 

*H-NMR(CDCl3) : 2.64(3H, s), 4.00(3H, s), 4. 10(2H, s), 5.38(2H, s), 6.38(1H, d, 
J=8Hz), 7.01(1H, br d, J=8Hz), 7.20-7.3 1(5H, m), 
7.36(1H, br s), 7.51(1H, d, J=8Hz), 8.07(1H, d, J=8Hz) 
MS(ESI) m/z : 438(M+ 1). 
Preparation Example 130-3 

Methyl 3-(2-chloro-4-ethylthiobenzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5- 
carboj^late and methyl l-(2-chloro-4-ethylthiobenzyl)-2-methyl-3H-imidazoI4,5- 
b]pyridine-5-carbojQ^late 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-ethylthiobenzyl)-2-methyl-3H-imidazol4,5-blpyridine-5-carb03Qrlate (1.21 g) was 
obtained as pale-yellow crystals and methyl l-(2-chloro-4-ethylthiobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (947 mg) was obtained as an 
amorphous, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate (1.57 
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g). 

Methyl 3-(2-chloro-4-etJiylthiobenzyl)-2-metJiyl-3H-irnida2o[4,5-b]pyridm^ 

carboxylate : 

mpll6-117'C 

^H-NMRlCDCla) : 1.31(3H, t, J=7.5Hz), 2.54(3H, s), 

2.92(2H, q, J=7.5Hz), 4.00(3H, s), 5.63(2H, s), 6.55(1H, d, J=8Hz), 

7.01(1H, dd, J=8, IHz), 7.34(1H, d, J=lHz), 8.05(1H, d, J=8Hz), 

8.14(lH,d, J=8Hz) 

MS(ESI) m/z : 376(M+ 1). 

Methyl l-(2-chloro-4-ethylthiobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojQ^late : 
mp ISO-lSl'C 

*H-NMR(CDCl3) : 1.32(3H, t, J=7.5Hz), 2.66{3H, s), 

2.93(2H, q, J=7.5Hz), 4.02(3H, s), 5.39(2H, s), 6.41(1H, d, J=8Hz), 

7.02(1H, dd, J=8, IHz), 7.36(1H, d, J=lHz), 7.55(1H, d, J=8Hz), 

8.07(1H, d, J=8Hz) 

MS(ESI) m/z : 376(M+1). 

Preparation Example 131-1 

3-[2-Chloro-4-(n-pentanethio)ben2yl]-2-methyl-3H-irnidazo[4,5-b]pyridine-5- 
carboj^lic acid 

In the same mamier as in Preparation Example 4-7, the objective 
compound (182 m^ was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(n-pentanethio)berizyll-2-methyl-3H-iinidazo[4,5-b]pyridine-5-carboxylate (200 
mg). 

mp 178-179"C 

»H-NMR(DMSO-d«) : 0.83(3H, t, J=7.5Hz), 1. 19- 1.4 1(4H, m), 
1.49-1.62(2H, m), 2.51(3H, s), 2.97(2H, t, J=7.5Hz), 5.57(2H, s), 
6.50(1H, d, J=8Hz), 7.14(1H, dd, J=8, IHz), 7.46(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
MS(ESI) m/z : 404(M+ 1) . 
Preparation Example 131-2 

3-[4-(Ben2ylthio)-2-chlorolben2yl-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (413 mgj was obtained as colorless crystals from methyl 3-[4- 
(benzylthio)-2-chloro]benzyl-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(462 mg). 
mp 177-185"C 
*H-NMR(DMSO-d«) : 2.48(3H, s), 4.25(2H, s), 5.55(2H, s), 
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6.49(1H, d, J=8Hz), 7.13-7 .39(6H, m), 7.50(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
MS(ESI) m/e : 424(M+ 1). 
Preparation Ebcample 131-3 

3-(2-Chloro-4-ethylthioben2yl)-2-melliyl-3H-imidazo[4,5-b]pyridine-5-carto 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.07 g) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
ethylthiobenzyl)-2-methyl-3H-imidazol4,5-b]pyridine-5-carboxylate (1.2 g). 
mp202-204'C 

»H-NMR(DMSO-d6) : 1.2 1(3H, t, J=7.5Hz), 2.52(3H, s), 
2.99(2H, q, J=7.5Hz), 5.57(2H, s), 6.50(1H, d, J=8Hz), 
7.15(1H, dd, J=8, IHz), 7.47(1H, d, J=lHz), 8.00(1H, d, J=8Hz), 
8.13(1H, d, J=8Hz) 
MS(ESI) m/z : 360(M-1). 
Preparation ETcample 132-1 

Methyl 3-(2-diloro-4-((3-p3nidyloxy)methyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in the following Example 118, the objective 
compound (197 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((methanesulfonyloxy)methyl)benzyl)-2-methyl-3H-imidazo[4 ,5- 
b]pyridine-5-carboxylate (300 mg) and 3-hydro3cypyridine (77 m^. 
*H-NMR(CDCl3) : 2.55(3H, s), 4.00(3H, s), 5.06(2H, s), 5.69(2H, s), 6.65(1H, d, 
J=8Hz), 7.16(1H, d, J=8Hz), 7.19-7.30(2H, m), 7.55(1H, s), 8.07(1H, d, J=8H2), 
8.15(1H, d, J=8Hz), 8.21-8.19(1H, m), 8.36(1H, s) 
MS(ESI) m/e : 423.1(M+H). 
Preparation Example 132-2 

3-(2-Chloro-4-((3-pyridyloxy)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine- 

5-carboxylic add 

In the same manner as in Preparation Elxample 4-7, the objective . 
compound (162 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((3-pyridyloxy)methyl)ben2yl)-2-methyl-3H-imidazo(4,5-b]pyridine-5- 
carboxylate (210 mg). 

*H-NMR(DMSO-ds) : 2.52(3H, s), 5.17(2H, s), 5.63(2H, s), 
6.59(1H, d, J=8Hz), 7.26-7 .36(2H, m), 7.43(1H, dd, J=8, 2Hz), 
7.68(1H, s), 8.01(1H, d, J=8Hz), 8. 10-8.20(2H, m), 8.34(1H, d, J=2Hz) 
MS{ESI) m/e : 407.2 (M-H). 
Preparation Example 133-1 

Methyl 3-(4-(N-butyTylaniino)-2-chloroberi2yl)-2-methyl-3H-imidazo[4,5- 
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b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 133-2, the objective 
compound (510 mg) was obtained as colorless crystals from methyl 3-(4-amino2- 
chlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5--carbo3rylate (500 mg) and 
benzenesulfonyl chloride (191 mg). 
'H-NMR(CDCl3) : 0.94(3H, t, J=7Hz), 1.64-1.78(2H, m), 
2.32(2H, t, J=8Hz), 2.48(3H, s), 3.98(3H, s), 5.48(2H, s), 
6.17(1H, d, J=8Hz), 7.04(1H, dd, J=8, 2Hz), 7.86(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz), 8.67(1H, s) 
Preparation Example 133-2 

Methyl 3-(4-(N-benzoylamino)-2-chloroben2yl)-2-methyl-3H-irnidazo[4,5- 
b]pyridine-5-carboxylate 

To a solution of methyl 3-(4-amino-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (300 mg) in dichloromethane (3 ml) was 
added triethylamine (1 10 mg). Benzoyl chloride (134 mg) was added under ice- 
cooling and the mixture was stirred at room temperature for 12 hr. Water was 
added to the reaction mixture and the mixture was extracted with chloroform. 
The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Hexane was 
added to the residue for crystallization, and the crystals were collected by filtration 
and dried under reduced pressure to give the objective compound (317 mg) as 
colorless crystals. 

^H.NMR(CDCl3) : 2.50(3H, s), 3.49(3H, s), 5.55(2H, s), 
6.35(1H, d, J=8Hz), 7.17(1H, d, J=8Hz), 7.37-7.53(3H, m), 
7.89(2H, d, J=8Hz), 8.06-8. 17(3H, m), 8.70(1H, s) 
. Preparation Example 134-1 

3-(4-(N-Bu1yiylaniino)-2Kiiloroben2yl)-2-methyl-3H-irnidazo[4,5-b]p^ 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (228 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
butyiylamino)-2-chloroben2yl)-2-methyl-3H-in[iidazo[4,5-b]pyridine-5-carbo^^ 
(239 mg). 

*H-NMR(DMSO-de) : 0.89(3H, t, J=7Hz), 1,52-1.63(2H, m), 
2.26(2H, t, J=7Hz), 2.50(3H, s), 5.56(2H, s), 6.57(1H, d, J=8Hz), 
7.28(1H, dd, J=8, 2Hz), 7.97-8.02(2H, m), 8.12(1H, d, J=8Hz) 
Preparation Example 134-2 

3-(4-(N-Berizoylamino)-2-chlorobenzyl)-2-methyl-3H-iniidazo[4,5-b]p3nidine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
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compound (165 was obtained as colorless crystals from methyl 3-(4-(N- 
benzoylanuno)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine- 
(200 mg). 

^H-NMR(DMSO-d6) : 2.52(3H, s), 5.60(2H, s), 6.63(1H, d, J=8Hz), 
7.50-7.62(4H, m), 7.92-8.15(5H, m) 
Preparation Example 135-1 

Methyl 3-(4-(N-benzoyl-N-methylamino)-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-blpyridine-5-carboxylate 

To a solution of methyl 3-(4-(N-benzoylamino)-2-chloroben2yl)-2-methyl- 
3H-imida2o[4,5-b]pyridine-5-carboxylate (300 mg) in N,N-dimethylformamide (3 
ml) was added 60 % sodium hydride (in mineral oil, 30.4 mg) at room temperature. 
After 15 min, methyl iodide (108 mg) was added and the mixture was stirred at 
room temperature for 2 hr. Ice water was poured thereinto and the mixture was 
extracted with ethyl acetate. The organic layer was successively washed with a 
saturated aqueous solution of sodium hydrogencarbonate and saturated brine, 
dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give the objective compound (305 mg) as a pale-yellow powder. 
'H-NMR(CDCl3) : 2.45(3H, s), 3.45(3H, s), 4.00(3H, s), 5.59(2H, s), 6.51(1H, d, 
J=8H2), 6.76(1H, d, J=8Hz), 7. 18-7.25(6H, m), 
8.03(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Preparation Example 135-2 

3-(4_(N-Benzoyl-N-methylaniino)-2-chloroben2yl)-2-methyl-3H-iniidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (257 m^ was obtained as a pale-yellow powder from methyl 3-(4-(N- 
benzoyl-N-methylairdno)-2-chlorobenzyl)-2-methyl-3H-imida2oI4,5-blp^ 
carboxylate (288 ir^. 

*H-NMR(DMSO-d5) : 2.40(3H, s), 2.50(3H, s), 5.55(2H, s), 
6.51(1H, d, J=8Hz), 7.01(1H, dd, J=8, 2Hz), 7.22-7.32(5H, m), 
7.49(1H, s), 7.98(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Preparation Example 136>1 

Methyl 3-(4-(N-butyiyl-N-methylaniino)-2-chloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 135-1, the objective 
compound (107 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
butyiylaniino)-2-cMon)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyri 
(250 mg) and methyl iodide (97 mg). 

^H-NMR (CDCI3): 0.85(3H, t, J=7Hz), 1.56-1.64(2H, m), 2.06(2H, br), 2.58(3H, s), 
3.22(3H, s), 4.00(3H, s), 5.69(2H, s), 6.68(1H, d, J=8Hz), 6.94(1H, dd, J=8, 2Hz), 
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7.31(1H, s), 8,07(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation Example 136-2 

3-(4-(N-Butyiyl-N-methylainmo)-2-chlorobenzyl)-2-me 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (99 mg) was obtained as a pale-yellow powder from methyl 3-(4-(N- 
bu1yiyl-N-methylaniino)-2-chlorobenzyl)-2-methyl-3H-iniidazoI4,5-b]p^ 
carboxylatie (102 m^ . 

^H-NMR (DMSO-d^) : 0.77(3H, t, J=7Hz), 1.39-1. 5 1(2H, m), 2.03(2H, br), 2.53(3H, 
s), 3.13(3H, s), 5.64(2H, s), 6.57(1H, d, J=8Hz), 7.17(1H, d, J=8Hz), 7.64(1H, s), 
8,01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Preparation Example 137-1 

Methyl 3-(2-chloro-4-(N-(n-pentyl)amino)benzyl)-2-methyl-3H-imidazo[4,5- 
b]p3nidine-5-carboxylate 

In the same manner as in Preparation Example 83-4, the objective 
compound (481 mg) was obtained as pale-yeUow crystals from metJiyl 3-(4- 
amino-2-chlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]p3nidine-5-carboxylate (500 
m^ and valeraldehyde (169 mg). 

^H-NMR (CDCI3) : 0.91(3H, t, J=7Hz), 1.30-1.40(4H, m), 1.55-1.63(2H, m), 2.55(3H, 
s), 3.00-3.06(2H, m), 3.73(1H, br), 4.01(3H, s), 5.57(2H, s), 6.31(1H, d, J=8Hz), 
6.55-6.60(2H, m), 8.03(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Example 137-2 

3- (2-Chloro-4-(N-(n-pentyl)anriino)benzyl)-2-methyl-3H-imidazo^^ 
carbdxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (186 mg) was obtained as a colorless powder from methyl 3-(2-chloro- 

4- (N-(n-pentyl)aniino)beri2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-K:^^ 
(200 mg). 

*H-NMR (DMSO-de) : 0.86(3H, t), 1.22-1.34(4H, m), 1.43-1.46(2H, m), 2.49(3H, s), 
2.93(2H, m), 5.46(2H, s), 5.96(1H, br), 6.37-6.43(2H, m), 6.64(1H, d, J=2Hz), 
7.99(1H, d, J=8Hz), 8.09(1H, d, J=8Hz) 
Preparation Example 137-3 

Methyl 3-(2-chloro-4-(N-methyl-N-(n-pentyl)amino)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 85-1, the objective 
compound (95 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
chloro-4-(N-(n-pentyl)arrdno)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridm 
carboxylate (201 mg) and a 37% aqueous formaldehyde solution (151 mg). 
^H-NMR(CDCl3) :0.89(3H,t, J=7Hz), 1.20-1,38(4H, m), 1.46-1.56(2H, m),2.85(3H, 
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s), 2.91(3H, s), 3.26(2H, t, J=7Hz), 4.05(3H, s), 5.72(2H, s), 6.43(1H, dd, J=8, 2Hz), 
6.63(1H, d, J=2Hz), 6.91(1H, d, J=8Hz), 8.32(1H, d, J=8Hz), 8.38(1H, d, J=8Hz) 
Preparation ^cample 137-4 

3-(2-Chloro-4-(N-me11iyl-N-(n-pentyl)amino)benzyl)-2-methyl-3H-im 

b]p3nidine-5-carbo3cylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (50 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
chloro-4-(N-methyl-N-{n-pentyl)amino)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (85 mg). 

*H-NMR (DMSO-d«) : 0.84(3H, t, J=7Hz), 1.15-1.32(4H, m), 1.38-1.48(2H, m), 
2.77(3H, s), 2.86(3H, s), 5.66(2H, s), 6.55(1H, dd, J=8, 2Hz), 6.71(1H, d, J=2Hz), 
6.90(1H, d, J=8Hz), 8.27(1H, d, J=8Hz), 8.40(1H, d, J=8Hz) 
Preparation Example 138-1 

Methyl 3-(4-(N-benzenesulfonylaniino)-2-chlorobenzyl)-2-methyl-3H-irnidazo[4,5- 
b]pyridine-5-carbo3cylate 

To a solution of methyl 3-(4-amino-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b}pyridine-5-carboxylate (200 mg) in dichloromethane (2 ml) was 
added pyridine (95.7 mg). Benzenesulfonyl chloride (1 17 m^ was added under 
ice-cooling and the mixture was stirred at room temperature for 12 hr. Water was 
added to the reaction mixture and the mixture was extracted with chloroform. 
The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Methanol was 
added to the residue for crystallization, and the crystals were collected by filtration, 
dried under reduced pressure to give the objective compound (213 m^ as colorless 
crystals. 

»H-NMR (CDCla) : 2.45(3H, s), 3.99(3H, s), 5.57(2H, s), 6.45(1H, d, J=8Hz), 6.83(1H, 
dd, J=8, 2Hz), 7.24(1H, d, J=2Hz), 7.44(2H, t, J=7Hz), 7.54(1H, t, J=7Hz), 7.76- 
7.79(2H, m), 8.04(1H, d, J=8Hz),8.13(lH, d, J=8Hz) 
Preparation Exam^e 138-2 

3_(4_(N-Ben2enesulfonylamino)-2-chlorobenzyl)-2-methyl-3H-imida2o[4,5- 

b]pyridine-5-carboxylic acid 

In the same maimer as in Preparation Example 4-7, the objective 
compound (179 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
benzenesulfonylaiTiino)-2-chloroberi2yl)-2-methyl-3H-iniidazo(4,5-b]pyridine-5- 
carboxylate (200 mg). 

*H-NMR (DMSO-de) : 2.43(3H, s), 5.50(2H, s), 6.55(1H, d, J=8Hz), 6.96(1H, dd, J=8, 
2Hz), 7.22(1H, d, J=2Hz), 7.52-7 .62(3H,m), 7.74-7.77(2H, m), 7.98(1H, d, J=8Hz), 
8.10(1H, d, J=8Hz) 
Preparation Example 139-1 
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5-Bromo-3-(i2-chloro-4-(isopropo3rylcarbonyl)benzyl)-2-methyl-3^ 
b]pyridine 

To a solution of 5-broino--3-(2-chloro-4-carboxybenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (400 mg) in N,N-dimethylfomiamide (4 ml) were 
successively added potassium carbonate (218 m^ and isopropyl iodide (197 mg), 
and the mixture was stirred at room temperature for 24 hr. Water and ethyl 
acetate were added for partitioning. The oi^anic layer was successively washed 
with water and saturated brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Hexane was added to the residue and the 
mixture was heated and allowed to cool. The precipitated crystals were collected 
by filtration. The crystals were dried under reduced pressure and by heating to 
give the objective compound (394 mg) as gray-brown crystals. 

^H-NMR (CDCI3) : 1.34(3H, s), 1.36(3H, s), 2.48(3H, s), 5.17-5.39(1H, m), 5.58(2H, 
s), 6.60(1H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.78(1H, d, J=8, 2Hz), 7.87( IH, d, 
J=8Hz), 8.10(1H, d, J=2Hz) 
Preparation Example 139-2 

5-Bromo-3-(2-cWoro-4-(cyclohexyloxycarbonyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine 

To a solution of 5-bromo-3-(2-chloro-4-carboxyben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (525 mg) in dichloromethane (5 ml) were added oxalyl 
chloride (0.36 ml) and N,N-dimethylformamide (0.03 ml), and the mixture was 
stirred at room temperature for 1 hr and concentrated under reduced pressure. 
Dichloromethane (5 ml) was added and dissolved, and trimethylamine (698 mg), 
4-dimethylaminopyridine (10 m^ and cyclohexanol (1.38 ^ were successively 
added under ice-cooling. The mixture was stirred under ice-cooling for 30 min 
and at room temperature for 30 min. The reaction mixture was concentrated 
under reduced pressure, and water and ethyl acetate were added for partitioning. 
The organic layer was successively washed with a saturated aqueous solution of 
sodium hydrogencarbonate and saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Hexane (20 ml) 
was added to the residue and the mixture was heated. The blade insoluble matter 
was removed by filtration and the filtrate was allowed to cool. The precipitated 
crystals were collected by filtration, dried under reduced pressure and by heating 
to give the objective compound (533 mg) as colorless crystals. 
^H-NMR (CDCI3) : 1.15-1.90(10H, m), 2.48(3H, s), 4.96-5.04(lH, m), 5.58(2H, s), 
6.61(1H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.79(1H, dd, J=8, 2Hz), 7.86(1H, d, J=8Hz), 
8.10(lH,d, J=2Hz) 
Mass (ESI): m/z 464(M+H)* 
Preparation Example 140-1 
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3-(2-Chloro-4-{isopropo^lcarbonyl)benzyl)-2-methyl-3H-im 
5-carboxylic add 

In the same manner as in Preparation Example 1 13-5, the objective 
compound (282 mg) was obtained as a pale-yellow powder from 5-bromo-3-(2- 
chloro-4-(isopropo3Q^lcarbonyl)ben2yl)-2-methyl-3H-irrudazo[4,5-b]pyrid (370 
mg). 

^H-NMR (DMSO-de) : 1.29(3H, s), L31(3H, s), 2.52,(3H, s), 5.06-5.18(lH, m), 
5.69(2H, s), 6.72(1H, d, J=8Hz), 7.78(1H, d, J=8, 2Hz), 8.00-8.03(2H, m), 8.15(1H, 
d,J=8Hz) 

Preparation Example 140-2 

3- (2-Chloro-4-((yclohexyloxycarbonyl)benzyl)-2-methyl-3H-inaidazo[4,5^ 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 1 13-5, the objective 
compound (317 mg) was obtained as colorless ciystals from 5-bromo-3-(2-chloro- 

4- (cyclohex^loxycarbonyl)ben^l)-2-methyl-3H-irnidazo[4,5-b]pyrid^ (514 mg). 
^H-NMR (DMSO-de) : 1.28-1.58(6H, m), 1.69(2H, br s), 1.83(2H, br s), 2.52(3H, s), 
4.87-4.95(lH, m), 5.69(2H, s), 6.71(1H, d, J=8Hz), 7.80(1H, dd, J=8, 2Hz), 8.01- 
8.03(2H, m), 8.05(1H, d, J=8Hz) 

Preparation Example 141-1 

Methyl 3-(2-chloro-4-(3-phenylureido)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

Methyl 3-(4-arnino-2-chloroben2yl)-2-methyl-3H-imidazol4,5-b]pyridine-5- 
carboxylate (275 m|^ was suspended in toluene (10 ml), and phenyl isocyanate 
(2 18 mg) was added at room temperature. The mixture was refluxed under 
heating for 5 hr and concentrated under reduced pressure. Hexane (20 ml) was 
added, and the mixture was heated and allowed to cool. The precipitated crystals 
were collected by filtration. The crystals were suspended in ethyl acetate (10 ml), 
heated and allowed to cool. The precipitated ciystals were collected by filtration 
and dried under reduced pressure and by heating to give the objective compound 
(328 mg) as colorless crystals. 

*H-NMR (CDCI3) : 2.49(3H, s), 4.01(3H, s), 5.46(2H, s), 5.78(1H, d, J=8Hz), 6.75(1H, 
d, J=8Hz), 6.99(1H, t, J=7Hz), 7.20-7.26(2H, m), 7.31-7.37(3H, m), 8.05(1H, s), 
8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz), 8.34(1H, s) 
Mass (ESI): m/z 448(M-H)" 
Preparation Example 141-2 

3-(2-Chloro-4-(3-phenylureido)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (222 m^ was obtained as a pale-yellow powder from methyl 3-(2- 
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cWoro-4-(3-phenylureido)benzyl)-2-methyl-3H-iniidazoI4,5-blpyridine-5- 
carboxylate (300 mg). 

»H-NMR (DMSO-d*) : 2.52(3H, s),5:57(2H, s),5.66(lH, d, J=8Hz),6.98(lH, t, 

J=7Hz),7.01(lH, dd, J=8, 2Hz),7.28(2H, t, J=8Hz),7.43(2H, d, J=8Hz),7.89(lH, d, 

J=2Hz),8.01(lH, d, J=8Hz),8.14(lH, d, J=8Hz),8.72(lH, s),8.93(lH, s) 

Mass (ESI): m/z 434(M-H)" 

Preparation Example 142-1 

4-Acet03Qr-2-chlorotoluene 

To a solution of 3-chloro-4-methylphenol (500 mg) in ether (5.0 ml) were 
added acetic anhydride (430 mg) and pyridine (416 mg), and the mixture was 
stirred at room temperature for 2 hr. The reaction mixture was washed with IN 
hydrochloric acid (once) and saturated brine (twice), dried over magnesium sulfate 
and concentrated to dryness under reduced pressure to give the objective 
compound (645 mg) as a pale-yellow oil, 

»H-NMR (CDCy : 2.30(3H, s),2.36(3H, s),6.90(lH, dd, J=8, 2Hz),7.12(lH, d, 
J=2Hz),7.22(lH, d, J=8Hz) 
Preparation Example 142-2 
2-Bromomethyl-5-acetoxychlorobenzene 

In the same manner as in Preparation Example 93-1, the objective 
compound (18.4 ^ was obtained as a pale-yellow oil fixjm 4-acetoxy-2- 
chlorotoluene (13.4 g). 

*H-NMR (CDCI3) : 2.30(3H, s),4.58(2H, s),7.02(lH, dd, J=8, 2Hz),7.18(lH, d, 
J=2Hz),7.44(lH, d, J=8Hz) 
Preparation Example 142-3 

Methyl 3-(4-acet03!y-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojgrlate 

In the same manner as in Preparation Example 14-2, the objective 
compound (4.64 g) was obtained as a pale-brown powder fixim methyl 2- 
methylimidazoI4,5-b]pyridine-5-carboxylate (5.00 g) and 2-bromomethyl-5- 
. acetoxychlorobenzene (6.89 ^. 

»H-NMR (CDCla) : 2.28(3H, s), 2.56(3H, s), 4.00(3H, s), 5.64(2H, s), 6.64(1H, d, 
J=8Hz), 6.86(1H, dd, J=8, 2Hz), 7.24(1H, d, J=2Hz), 8.06(1H, d, J=8Hz), 8. 16(1H, d, 
J=8Hz) 

A by-product, methyl l-(4-acet03cy-2-chloroben2yl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (3.84 g), was obtained as a pale-brown 
powder. 

*H-NMR (CDCI3) : 2.30(3H, s), 2.68(3H, s), 4.02(3H, s), 5.43(2H, s), 6.48(1H, d, 
J=8Hz), 6.88(1H, dd, J=8, 2Hz), 7.28(1H, d, J=2Hz), 7.56(1H, d, J=8Hz), 8. 10(1H, d, 
J=8Hz) 
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Preparation Example 142-4 



Methyl 3-(2-diloro-4-hydroxybenzyl)-2-methyl-3H-imi 
carboxylate 

To a mixture of methyl 3-(4-acetoxy-2-chloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (2.87 ^, methanol (29 ml), 1,4-dioxane (29 
ml) and water (2.9 ml) was added sodium hydrogencarbonate (9(58 m^, and the 
mixture was stirred at room temperature for 2.5 hr. 1,4-Dioxane (29 ml) was 
added to dissolve the insoluble matter, and the mixture was stirred for 2 hr. 
Sodium hydrogencarbonate (968 mg) was added and the mixture was stirred at 
room temperature for 2 days and at GCC for 3 hr and stood overnight. The 
reaction mixture was partitioned between ethyl acetate and water, and the 
aqueous layer was again extracted with ethyl acetate. The organic layers were 
combined and concentrated to dryness under reduced pressure. The residue was 
pulverized in ether to give the objective compound (1.94 g) as a pale-yellow powder. 
^H-NMR (DMSO-de) : 2.52(3H, s), 3.86(3H, s), 5.50(2H, s), 6.50(1H, d, J=8Hz), 
6.64(1H, dd, J=8, 2Hz), 6.92(1H, d, J=2Hz), 8.04(1H, d, J=8Hz), 8.16(1H, d, J=8Hz), 
10.00(1H, brs) 
Preparation Example 143-1 
2-Methyl-5-ethoxychlorobenzene 

In the same manner as in Preparation Example 74-2, the objective 
compound (3.56 g) was obtained as a pale-yellow oil from 3-chloro-4-methylphenol 



^H-NMR (CDCI3) : 1.40(3H, t, J=6Hz), 2.28(3H, s), 4.00(3H, q, J=6Hz), 6,72(1H, dd, 
J=8, 2Hz), 6.90(1H, d, J=2Hz), 7.10(1H, d, J=8Hz) 
Preparation Eacample 143^2 
2-Bromomethyl-5-ethoxychlorobenzene 

In the same manner as in Preparation Example 93-1, the objective 
compound (3.99 g) was obtained as a pale-yellow oil from 2-methyl-5- 
ethoxychlorobenzene (3.56 ^. 

'H-NMR (CDCI3) : 1.40(3H, t, J=6Hz), 4.02(3H, q, J=6Hz),4.59(2H, s),6.78(lH, dd, 
J=8, 2Hz),6.92(lH, d, J=2Hz),7.32(lH, d, J=8Hz) 
Preparation Example 144- 1 

Methyl 3-[2-chloro-4-propo3Qrbenzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the sanie manner as in Preparation Example 74-2, the objective 
compound (220 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxyben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo^late (240 mg), 
^H-NMR (CDCI3) : 1.01(3H, t, J=7Hz), 1.70-1.85(2H, m), 2.53(3H, s), 3.86(2H, t, 
J=7Hz), 4.00(3H, s), 5.61(2H, s), 6.63(2H, s), 6.96(1H, br s), 8.04(1H, d, J=8Hz), 



(3.0 g). 
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8.13(1H, d, J=8Hz) 

Mass (ESI) :m/z 374(M+ 1) . 

Preparation Example 144-2 

Methyl 3-l2Kdiloro-4-(n-pentoxy)ben2yl]-2-methyl-3H-imidazo[4,5-b]pyrid^ 
carbojcylate 

In the same manner as in Preparation Example 74-1, the objective 
compound (247 mg) was obtained as colorless ciystals from methyl 3-(2-chloro-4- 
hydro3cyben2yll-2-methyl-3H-iihidazo[4,5-blpyridine-5-carboxylate (240 mg), 
»H-NMR (CDCy : 0.92(3H, br t, J=7Hz), 1.29-1.48(4H, m), 1.69-1.81(2H, m), 
2.53(3H, s), 3.89(2H, t, J=7Hz), 4.00(3H, s), 5.61(2H, s), 6.63(2H, s), 6.96(1H, br s), 
8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass (ESI):m/z 402(M+1) 
Preparation Example 144-3 

Methyl 3-(2-chloro-4-ethoxy)benzyl-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4-etho3cy)ben2yl-2-methyl-3H-imidazol4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro-4- 
ethoxy)benzyl-2-methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylate (380 mg) was 
obtained as pale-yellow crystals and methyl l-(2-chloro-4-ethaxy)benzyl-2- 
methyl-3H-imidazo[4,5-blpyridine-5-carboxylate (415 mg) was obtained an 
amorphous, fh)m methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (554 
mg). 

Methyl 3-(2-chloro-4-ethoxy)ben2yl-2-methyl-3H-imidazo[4,5-b]Ryridine-5- 
carboTcylate : 

*H-NMR (CDCI3) : 1.39(3H, t, J=7Hz), 2.53(3H, s), 3.93-4.03(5H, m), 5.62(2H, s), 
6.63(1H, s), 6.64(1H, s), 6.96(1H, br s), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass (ESI):m/z 360(M+1). 

Methyl l-(2-chloro-4-ethoxy)benzyl-2-methyl-3H-imidazo[4,5-blpyridine5- 
carboxylate : 

'H-NMR (CDCI3) : 1.40(3H, t, J=7Hz), 2.66(3H, s), 3.94-4.04(5H, m), 5.37(2H, s), 
6.49(1H, d, J=8Hz), 6.68(1H, dd, J=8, 2Hz), 6.99(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 
8.06(1H, d, J=8Hz) 
Mass (ESI):m/z 360(M+1). 
Preparation Example 144-4 

Methyl 3-[2-chloro-4-(2-methoxyetho3gr)ben2ylJ-2-methyl-3H-imidazo(4,5- 
bJpyridine-S-carbojcylate 

In the same manner as in Preparation Example 74- 1 , the objective compound 
(216 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxybenzyl]-2-methyl-3H-imidazo[4,5-b]p3n-idine-5-carboxylate (240 mg). 
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^H-NMR (CDCla) : 2.53(3H, s), 3.43(3H, s), 3.69-3.74(2H, m), 4.00(3H, s), 4.04- 
4.09(2H, m), 5.62(2H, s), 6.63(1H, d, J=8Hz), 6.69{1H, dd, J=8, 2Hz), 7.01(1H, d, 
J=2Hz), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass (ESI):m/z 390(M+1). 
Preparation Example 144-5 

Methyl 3-[2-chloro-4-[(thiophen-2-yl)methyl]oxybenzyl]-2-metJiyl-3H-iim 
b]pyridine-5-carbaxylate 

In the same manner as in Preparation Example 14-2, the objective compound 
(220 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxyben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (240 mg). 
*H-NMR (CDCI3) : 2.53(3H, s), 4.00(3H, s), 5.17(2H, s), 5.61(2H, s), 6.64(1H, d, 
J=8Hz), 6.73(1H, dd, J=8, 2Hz), 6.99(1H, dd, J=8, 5Hz), 7.05-7.10(2H, m), 7.32(1H, 
d, J=5Hz), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass (ESI):m/z 428(M+1). 
Preparation Example 144-6 

Methyl 3-I2-chloro-4-[(thiophene-3-yl)methyl]o3cybenzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylate 

To a suspension of methyl 3-[2-chloro-4-hydroxybenzyll-2-methyl-3H- 
imidazoI4,5-b]pyridine-5-carboxylate (240 mg), 3-thiophenemethanol (68 m^ and 
triphenylphosphine (218 mg) in dry dichloromethane were added to diethyl 
azodicarboxylate (139 mg) under ice-cooling. After 2 hr, the reaction mixture was 
stirred at room temperature. After 6 hr, to a suspension of 3-thiophenemethanol 
(34 n^ and triphenylphosphine (109 m^ in diy dichloromethane was added 
diethyl azodicarboxylate (69 mg) under ice-cooling. After 20 hr, the reaction 
mixture was subjected to flash silica gel chromatography (silica gel 60 ml, eluent: 
chloroform). The eluate was reaystallized from ethyl acetate to give the objective 
compound (143 m^ as colorless ciystals. 

»H-NMR (CDCI3) : 2.54(3H, s), 4.00(3H, s), 5.02(2H, s), 5.62(2H, s), 6.64(1H, d, 
J=8Hz), 6.72(1H, dd, J=8, 2Hz), 7.05(1H, d, J=2Hz), 7.12(1H, br d, J=5Hz), 7.26- 
7.38(2H, m), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass (ESI):m/z 428(M+1). 
Preparation Example 144-7 

Methyl 3-[2-chloro-4-cyclopentylmethyloxyben2yll-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 74-2, the objective compound 
(83 m^ was obtained as a colorless amorphous from methyl 3-[2-chloro-4- 
hydroxybenzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate (240 mg). 
*H-NMR (CDCI3) : 1.22-1.41(2H, m), 1.50-1.70{3H, m), 1.75-1.90(2H, m), 2.33(1H, 
m), 2.53(3H, s), 3.77(2H, d, J=5Hz), 4.00(3H, s), 5.62(2H, s), 6.64(2H, s), 6.97(1H, 
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br s), 8.05{1H, d, J=8Hz), 8. 14(1H, d, J=8Hz) 
Mass (ESI):m/z 414(M+1). 
Preparation Example 145-1 

3-[2-Chloro-4-propo3cybenzyl]-2-methyl-3H-^imidazo[4,5-blpyridine-5-carbo3^ 
add 

In the same manner as in Preparation Example 4-7, the objective compound 
(205 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
propo3cybenzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate (247 m^. 
»H-NMR (DMSO-de) : 0.93(3H, t, J=7Hz), 1.62-1.76(2H, m), 2.51(3H, s), 3.91(2H, t, 
J=7Hz), 5.54(2H, s), 6.56(1H, d, J=8Hz), 6.81(1H, dd, J=8, 2Hz), 7.13(1H, d, 
J=2Hz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Mass (ESI):m/z 358(M-1). 
Preparation Example 14S-2 

3-(2-Chloro-4-(n-pentoxy)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(208 mg) was obtained as colorless crystals from methyl 3-I2-chloro-4-(n- 
pentoxy)ben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate (247 mg). 
»H-NMR (DMSO-de) : 0.87(3H, t, J=7Hz), 1.27-1.41(6H, m), 1.61-1.72(2H, m), 
2.50(3H, s), 3.94(2H, t, J=7Hz), 5.53(2H, s), 6.55(1H, d, J=8Hz), 6.80(1H, dd, J=8, 
2Hz), 7.13(1H, d, J=2Hz), 8.00{1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI) :m/z 386(M-1). 
Preparation Example 145-3 

3-(2-Chloro-4-etho3Q7)benzyl-2-methyl-3H-inudazo[4,5-b]pyridine-5-carbo3cylic 
add 

In the same manner as in Preparation Example 4-7, the objective compound 
(380 mg) was obtained as colorless crystals fh)m methyl 3-(2-chloro-4- 
etho:Qr)benzyl-2-methyl-3H-imidazo[4,5-blpyridine-5-carlx»Qrlate (376 mg). 
*H-NMR (DMSO-d«) : 1.21(3H, t, J=7.5Hz), 2.52(3H, s), 2.99(2H, q, J=7.5Hz), 
5.57(2H, s), 6.50(1H, d, J=8Hz), 7.15(1H, dd, J=8, IHz), 7.47(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Example 145-4 

3-I2-Chloro-4-(2-methoxyethoxy)benzyll-2-methyl-3H-imidazo[4,5-blRyridine-5- 
carbojcylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(192 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(2- 
metho3cyethoxy)benzyl]-2-methyl-3H-imidazoI4,5-b]pyridine-5-carbo3cylate (2 16 
mg). 

*H-NMR (CDCy : 2.63(3H, s), 3.43(3H, s), 3.69-3.76(2H, m), 4.05-4. 12(2H, m), 
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5.54(2H, s), 6.65(1H, d, J=8Hz), 6.74(1H, dd, J=8, 2Hz), 7.04(1H, d, J=2Hz), 
8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz) 
Mass (ESI):m/z 374(M-1). 
Preparation Eacample 145-5 

3-[2-Chloro-4-[(tliiophen-2-yl)methyl]oxybenzyl]-2-methyl-3H-imidaM 
b]pyridine-5-carbc»grlic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(195 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-[(thiophen- 

2- yl)methyl]o3Qrbenzyl]-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carbo3cylate (243 
mg). 

'H-NMR (DMSO-d«,) : 2.50(3H, s), 5.29(2H, s), 5.55(2H, br s), 6.57(1H, d, J=8Hz), 
6.90(1H, dd, J=8, 2Hz), 7.02(1H, dd, J=5, 3Hz), 7.19(1H, d, J=3Hz), 7.27(1H, d, 
J=2Hz), 7.55(1H, d, J=5Hz), 8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass {ESI):m/z 412(M-1). 
Preparation Example 145-6 

3- [2-Chloro-4-|(thiophen-3-yl)methyl]oxyben2yl]-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(1 18 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-|(thiophen- 
3-yl)methyl]oxybenzyl]-2-methyl-3H-iimdazo[4,5-b]pyridinc-5-carbo>^late ( 140 
mg). 

*H-NMR pMSO-d«) : 2.50(3H, s), 5.09(2H, s), 5.55(2H, s), 6.57(1H, d, J=8Hz), 
6.89(1H, dd, J=8, 2Hz), 7.15(1H, d, J=5Hz), 7.24(1H, d, J=2Hz), 7.51-7.60(2H, m), 
8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI):m/z 412(M-1). 
Preparation Eacample 145-7 

3-[2-Chloro-4-(cydopentylmethylo3cy)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carbo3cylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(72 m^ was obtained as colorless crystals fix)m methyl 3-(2-chloix)-4- 
(cyclopentylmethylo3qr)benzyl]-2-methyl-3H-iimdazo[4,5-b]p3aidine-5-carbo3cylate 
(82 mg). 

*H-NMR (CDCla) : 1.24-1.41(2H, m), 1.50-1.70(3H, m), 1.75-1.90(2H, m), 2.33(1H, 
mj, 2.64(3H, s), 3.79(2H, d, J=5Hz), 5.53(2H, s), 6,67(1H, d, J=8Hz), 6.70(1H, dd, 
J=8, 2Hz), 7.00(1H, d, J=2Hz), 8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz) 
Mass (ESI):m/z 398(M-1). 
Preparation Eacample 146-1 

Methyl 3-(2-chloro-4-iodobenzyl)-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5- 
carbcncylate 
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In the same manner as in Preparation Example 14-2, the objective compound 
(6.42 g) was obtained as a white powder from methyl 2,7-dimethylimidazo[4,5- 
b]pyridine-5-carboxylate (3.00 g) and 2-chloro-4-iodobenzyl bromide (7.00 g). 
^H-NMR (DMSO) : 2.51(3H, s), 2.63(3H, s), 3.85(3H, s), 5.50(2H, s), 6.30(1H, d, 
J=8H2), 7.58(1H, d, J=8Hz), 7.88(1H, s), 7,95(1H, s) 
Preparation Example 146-2 

Methyl 3-(2-chloro-4-(2-phenylethynyl)benzyl)-2,7-dimethyl-3H-imida2o[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in the following Preparation Example 147-1, the 
objective compound (386 mg) was obtained as a white powder from methyl 3-(2- 
chloro-4-iodobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (400 
mg). 

^H-NMR (CDCI3) : 2.54(3H, s), 2.75(3H, s), 3.99(3H, s), 5.67(2H, s), 6.56(1H, d, 
J=8Hz), 7.2 1-7.72(7H), 7.99(1H, s) 
Preparation Example 146-3 

3-(2-Chloro-4-(2-phenylethynyl)benzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(348 mg) was obtained as a white powder from methyl 3-(2-chloro-4-(2- 
phenylethynyl)benzyl)-2 ,7-dimethyl-3H-imidazo[4, 5-b]pyTidine-5-carboxylate (383 
mg). 

^H-NMR (DMSO) : 2.48(3H, s), 2.61(3H, s), 5.60(2H, s), 6.52(1H, d, J=8Hz), 7.34- 
7.60(6H), 7.76(1H, s), 7.85(1H, s) 
Preparation Example 147-1 

Methyl 3-(2-chloro-4-(l-hexynyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]py^ 
carboxylate 

A mixture of methyl 3-(2-chloro-4-iodobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (2,31 g), 1-hexyne (2.00 g), palladium(II) acetate (235 mg), 
triphenylphosphine (549 mg), copper(I) iodide (297 mg), tributylamine (2.91 g) and 
dimethylformamide (23 ml) was stirred under an nitrogen atmosphere at eO^'C for 
1 .5 hr. The reaction mixture was partitioned between ethyl acetate and water. 
The organic layer was washed with water, dried and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
(hexane:ethyl acetate=l:l-l:2) to give the objective compound (1.44 ^ as a gray 
powder. 

*H-NMR (CDCI3) : 0.94(3H, t, J=6Hz), 1.38-1.64(4H), 2.38(2H, t, J=6H2), 2.52(3H, 
s), 4.00(3H, s), 5.65(2H, s), 6.52(1H, d, J=8Hz), 7.10(1H, d, J=8Hz), 7.47(1H, s), 
8.06(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

Also, a by-product, methyl 3-(4-chloro-2-(l-hexynyl)ben2yl)-2-methyl-3H- 
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imidazo[4,5-b]pyriciine-5-carboxylate (288 was obtained as a gray powder. 
»H-NMR (CDCy : 0.94(3H, t, J=6Hz), 1.35-1.65(4H), 2.38{2H, t, J=6Hz),2.65(3H, s), 
4.00{3H,s), 5.67(2H, s), 6.56(1H, d, J=8Hz), 7.12(1H, d, J=8Hz), 7.47(1H. s), 
8.15(1H, d, J=8Hz), 8.35(1H, d, J=8Hz) 
Preparation Example 147-2 

3- (2-Chloro-4-(l-hexynyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(872 mg) was obtained as a gray powder from methyl 3-(2-chloro-4-(l- 
hexynyl)benzyl)-2-methyl-3H-imidazoI4,5-b)pyridine-5-carbo3cylate (1.0 ^. 
*H-NMR (DMSO) : 0.86(3H, t, J=6Hz), 1.30-1.54(4H), 2.38(2H, t, J=6Hz), 2.48(3H, 
s), 5.58(2H, s), 6.47(1H, d, J=8Hz), 7.20(1H, d, J=8Hz), 7.54(1H, s), 7.98(1H, d, 
J=8Hz),8.1 1{1H, d, J=8Hz) 
Preparation Example 148-1 

Methyl 3-(2-chloro-4-cyclohexylmethyloxybenzyl)-2,7-dimethyl-3H-imidazo[4,5- 
blpyridine-5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (954 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (513 m^ and 2-chloro-l-chloromethyl- 

4- cyclohexylmethyloxybenzene (751 mg). 

»H-NMR (CDCy : 0.95-1.34(5H, m), 1.68-1.84(6H, m), 2.52(3H, s), 2.72(3H, s), 
3.68(2H, d, J=7Hz), 3.99(3H, s), 5.59(2H, s), 6.56-6.63(2H, m), 6.95(1H, d, J=lHz), 
7.96(1H, s) 

MS (ESI):m/z 442(M+ 1) 
Preparation Example 148-2 

3-(2-Chloro-4-cyclohexylmethyloxybenzyl)-2,7-dimethyl-3H-imidazo[4,5- 
blpyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(797 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
cyclohe3cylmethyloxybenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (900 m^. 

*H-NMR (CDCy : 0.97-1.35(5H, m), 1.67-1.85(6H, m), 2.63(3H, s), 2.75(3H, s), 
3.71(2H, d, J=7Hz). 5.50(2H, s), 6.58-6.70(2H, m), 6.98-6.99(lH, m), 8.03(1H, s) 
MS(ESI):m/z426(M-l) 
Preparation Example 149-1 

Methyl 3-(2-chloro-4-vinylbenzyl)-2 ,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylate 

In the same manner as in Preparation Example 11-1, the objective compound 
(786 mg) was obtained as colorless crystals from methyl 3-(4-bromo-2- 
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chlorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyri(ime-5-carboxylate (1.10 g) and 
vinyltributyltin (853 m^. 

*H-NMR (CDCI3) : 2.53(3H, s), 2.73(3H, s), 3.98(3H, s), 5.29(1H, d, J=10Hz), 
5.64(2H, s), 5.72(1H, d, J=15Hz), 6.54(1H, d, J=7Hz), 6.60(1H, dd, J=10, 15Hz), 
7.11(1H, d, J=8Hz), 7.47(1H, d, J=lHz), 7.97(1H, s) 
MS (ESI):m/z 356(M+1) 
Preparation Example 149-2 

Methyl 3-(2Kihloro-4-ethylbenzyl)-2,7-dimethyl-3H-inudazo[4,5-blpyridine-5- 
carbcMQrlate 

In the same manner as in Preparation Example 67-4, the objective compound 
(502 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
vinylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (750 mg). 
»H-NMR (CDCI3) : 1.19(3H, t, J=7Hz), 2.53(3H, s), 2.59(2H, q, J=7Hz), 2.73(3H, s), 
3.98(3H, s), 5.63(2H, s), 6.50(1H, d, J=8Hz), 6.91(1H, d, J=8Hz), 7.26(1H, 
overlapped with CDCI3), 7.97(1H, s) 
MS (ESI):m/z 358(M+ 1) 
Preparation Example 149-3 

3-(2-Chloro-4-ethylbenzyl)-2,7-dimethyl-3H-imida2o[4,5-b]pyridine-5-carboxyUc 
add 

In the same manner as in Preparation Example 4-7, the objective compound 
(385 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
ethylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5-carbo3C5?late (490 mg). 
»H-NMR (CDCI3) : 1.21(3H, t, J=7Hz), 2.61(2H, q, J=7Hz), 2.62(3H, s), 3.76(3H, s), 
5.54(2H, s), 6.54(1H, d, J=8Hz), 6.96(1H, d, J=8Hz), 7.30(lH,s), 8.04(lH,s) 
MS (ESI):m/z 342(M-1) 
Preparation Example 150-1 

Methyl 3-(2-chloro-4-trifluoromethylbenzyl)-2,7-dimethyl-3H-imidazo[4,5- 

blpyridine-5-carbo3cylate 

In the same manner as in Preparation Example 102-5, the objective 
compoxind (819 mg) was obtained as pale-yellow crystals from methyl 2,7- 
dimethyl-3H-imidazo[4,5-blpyridine-5-carbo3Qrlate (467 mg) and 1-bromomethyl- 

2- chloro-4-trifluoromethylbenzene. 

»H-NMR (CDCI3) : 2.54(3H, s), 2.74(3H, s), 3.98(3H, s), 5.69(2H, s), 6.68(1H, d, 
J=8Hz), 7.35(1H, br d, J=8Hz), 7.70(1H, br s), 7.98(1H, s) 
Preparation Examine 150-2 

3- (2-Chloro-4-trifluoromethylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(566 n^) was obtained as pale-yellow crystals from methyl 3-(2-chloro-4- 
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trinuoromethylbenzyl)-2,7-dimethyl-3H-iinida2o[4,5-b]pyridine-5-carbc^ 
mg). 

>H-NMR (CDCy : 2.61(3H, s), 2.78(3H, s), 5.61(2H, s), 6.67(1H, d, J=8Hz), 7.41(1H, 
brd, J=8Hz), 7.76(1H, br s), 8.08(1H, s) 
Preparation Example 151-1 

Methyl 3-(2-chloro-4-etJi03q^ben2yl)-2J-dimethyl-3H-imidazo[4,5-b]pyridme-5- 
carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (631 mg) was obtained as beige crystals from methyl 2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (430 mg) and l-bromomethyl-2-chloro-4- 
ethoxybenzene. 

*H-NMR (CDCI3) : 1.38(3H, t, J=7Hz), 2.53(3H, s), 2.73(3H, s), 3.97(2H, q, J=7Hz), 
3.99(3H, s), 5.59(2H, s), 6.59(1H, d, J=8Hz), 6.64(1H, dd, J=8,2Hz), 6.95(1H, d, 
J=2Hz), 7.97(1H, s) 
Preparation Example 151-2 

3-(2-Chloro-4-ethoxybenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic 
add 

In the same manner as in Preparation Example 4-7, the objective compound 
(530 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
etho3cybenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxyIate (621 mg). 
»H-NMR (CDCI3) : 1.40(3H, t, J=7Hz), 2.62(3H, s), 2.75(3H, s), 3.99(2H, q, J=7Hz), 
5.51(2H, s), 6.61(1H, d, J=8Hz), 6.68(1H, dd, J=8,2Hz), 6.99(1H, d, J=2Hz), 
8.03(1H, s) 

Preparation Example 152-1 

2-(2-Chloro-4-phenylbenzyl)-6-(metho3cycarbonyl)-3-methyl-2H-indazole 

A mixture of 6-(methoxycarbonyl)-3-methyl-lH-indazole (1.90 g), 2-chloro-4- 
phenylbemyl bromide (3.37 ^, potassium carbonate (2.76 gj, ethyl acetate(10 ml) 
and water (5 ml) was stirred for 14 hr at 70'C. Hexane and water were added, and 
the precipitated solid was collected by filtration and washed vdth a mixed solvent of 
ethyl acetate and hexane (2/3). This was dried under reduced pressure to give 
the objective compound (1.02 ^. 

»H-NMR (CDCI3, 6 ppm) : 2.61(3H, s), 3.96(3H, s), 5.77(2H, s), 6.66(1H, d, 
J=8.1Hz), 7.33-7.39(2H, m), 7.43(2H, t, J=7.6Hz), 7.51(2H, d, J=7.5Hz), 7.62- 
7.66(2H, m), 7.69(1H, d, J=8.8Hz), 8.49(1H, s) 
Preparation Examine 152-2 

6-Carbo3Qr-2-(2-chloro-4-phenylbenzyl)-3-methyl-2H-indazole 

In the same manner as in Preparation Example 39-6, the objective compound 
(1.80 g) was obtained from 2-(2-chloro-4-phenylbenzyl)-6-(methoxycarbonyl)-3- 
methyl-2H-indazole (3.00 g). This was immediately used for the following 
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reaction. 

Preparation Example 153-1 

Methyl 3-(2-chloro-4-methylthiobenzyl)-2,7-dimethyl-3H-iinidazol4,^ 
5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (904 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-blpyridine-5-carboxylate (648 m^ and 2-chloro-l-chloromethyl- 
4-methylthiobenzene (767 mg). 

»H-NMR (CDCI3) : 2.45(3H, s), 2.53(3H, s), 2.73(3H, s), 3.99(3H, s), 5.61(2H, s), 
6.53(1H, d, J=8Hz), 6.95(1H, dd, J=l, SHz), 7.28(1H, d, J=lHz), 7.97(1H, s), 
MS (ESI):m/z 376(M+ 1) 
Preparation Example 153-2 

3-{2-Chloro-4-methylthiobenzyl)-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(797 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
methylthiobenzyl)-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5-carbo3cylate (879 

mg). 

*H-NMR (CDCI3): 2.46(3H, s), 2.62(3H, s), 2.76(3H, s), 5.52(2H, s), 6.55(1H, d, 
J=8Hz), 6.99(1H, dd, J=l, SHz), 7.30(1H, d, J=lHz), 8.04(1H, s) 
MS (ESI):m/z 360(M-1) 
Example 1 

3-(3,4-Dichlorobenzyl)-2-methylbenzo[b]thiophene-5-carbo3cylic add (160 
mg) was dissolved in dry dimethylformamide (2 ml). Carbonyl-diimidazole (111 
mg) was added and the mixture was stirred at room temperature for 1 hr. To the 
reaction mixture were added n-pentanesulfonamide (108 and 1,8- 
diazabicydo[5,4,0]undec-7-ene (122 mg) and the mixture was stirred at lOO'C for 
1.5 hr. The reaction mixture was cooled in ice, and the pH thereof was adjusted 
to pH 4 with IN hydrochloric add. The mixture was partitioned between ethyl 
acetate and water. The organic layer was washed twice with water, dried over 
magnesium sulfate and concentrated to dryness under reduced pressure. The 
residue was eluted by silica gd column diromatography (hexane:ethyl 
acetate= 1:1). The resulting residue was crystallized from hexane-ethyl acetate to 
give3-(3,4-dichlorobenzyl)-2-methyl-5-(n-pentanesulfonyl- 
carbamoyl)benzoIblthiophene (1 18 mg). 

*H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.20-1.51(4H, m), 1.75-1.93(2H, m), 2.52(3H, 
s), 3.47-3.63(2H, m), 4.16(2H, s), 6.98(1H, d, J=8Hz), 7.16(1H, s), 7.32(1H, d, 
J=8Hz), 7.70(1H, d, J=8Hz), 7.89(1H, d, J=8Hz), 8.01(1H, s), 8.59(1H, br s) 
Mass(ESl) : m/e 482(M-H)- 
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mp : 159-160'C 
Example 2 . 

In the same manner as in Example 1, 3-(2,3-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzolblthiophene was obtained from 3-(2,3- 
dichlorobenzyl)-2-methylbenzotblthiophene-5-carboxylic acid . 
»H-NMR(CDCl3) : 0.86(3H, t, J=7Hz), i.22-l,49(4H, m), 1.74-1.92(2H, m), 2.48(3H, 
s), 3.48-3.61(2H, m), 4.27(2H, s), 6.56(1H, d, J=8Hz), 6.99(1H, t, J=8Hz), 7.33(1H, 
d, J=8Hz), 7.71(1H, d, J=8Hz), 7.89(1H, d, J=8Hz), 7.90(1H, s), 8.45(1H, br s) 
Mass(ESI) : m/e 482(M-H)- 
mp : 196-197'C 
Ebcample 3 

In the same manner as in Example 1 , 3-(2,5-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene was obtained from 3-(2,5- 
dichloroben2yl)-2-methylbenzo[b]thiophene-5-carboxylicacid. 

»H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.22-1.48(4H, m), 1.76-1.92(2H, m), 2.49(3H, 
s), 3.48-3.62(2H, m), 4.21(2H, s), 6.61(1H, d, J=2Hz), 7.13{1H, dd, J=8 and 2Hz), 
7.37(1H, d, J=8Hz), 7.72(1H, dd, J=8 and 2Hz), 7.90(1H, d, J=8Hz). 7.93(1H, d, 
J=2Hz), 8.52(1H, br s) 
Mass(ESI) : m/e 482(M-H)' 
mp : 147-148°C 
Example 4-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5-(n- 
pentanesulfonyIcarbamoyl)pyrazolo[l,5-a]pyridine (103 mg) was obtained as a 
yellow-green powder from 3-(2,4-dichlorobenzyl)-2-methylpyrazolo[l,5-alRyridine- 
5-carbo35ylic acid (102 mg). 
»H-NMR(CDCl3): 0.88(3H, t, J=7Hz), 1.24-1.46(4H, m), 1.84(2H, m), 2.38(3H, s), 
3.54(2H, t, J=7Hz), 4.13(2H, s), 6.79(1H, d, J=8Hz), 7.09(1H, t, J=8Hz), 7.43(1H, s), 
7.87(1H, s), 8.43(1H, d, J=8Hz). 
Example 4-2 

In the same manner as in Example 1 , 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(benzenesulfonylcarbamoyl)Ryrazolo[l,5-alpyridine (139 mg) was obtained as a 
yellow powder from 3-(2,4-dichlon)benzyl)-2-methylpyrazolo[l,5-aipyridine-5- 

carbojqrlic add (101 n^). 

»H-NMR(CDGl3): 2.32(3H, s), 4.06(2H, s), 6.70(1H, d, J=8Hz), 7.00-7.07(2H), 
7.37(1H, s), 7.56(2H, t, J=8Hz), 7.67(1H, t, J=8Hz), 7.84(1H, s), 8.12(2H, d, J=8Hz), 
8.37(lH,d, J=8Hz). 
Example 5-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-7-(n- 
pentanesulfonylcarbamoyl)indolizine (208 mg) was obtained as a yeUow-green 
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powder from l-(2,4-dichlorobenzyl)-2-methylindolizine-7-carboxylic acid (200 mg). 
»H-NMR(CDCl3): 0.88(3H, t, J=6Hz), 1.23-1.45(4H), 1.82(2H, m), 2.14(3H, s), 
3.53(2H, t, J=6Hz), 4.17(2H, s), 6.68(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.06(1H, d, 
J=8Hz), 7.42(1H, s), 7.82(1H, s), 7.86(1H, d, J=8Hz), 8,51{1H, s). 
Example 5-2 

In the same manner as in Example 1, 7-(n-butanesulfonylcarbamqyl)-l- 
(2,4-dichlorobenzyl)-2-methylindolizine (151 mg) was obtained as a yellow-green 
powder from l-(2,4-dichloroben2yl)-2-methylindolizine-7-carboxylic add (200 mg). 
*H-NMR(CDCl3): 0.92(3H, t, J=6Hz), 1.46(2H, m), 1.82(2H, m), 2.14(3H, s), 3.53(2H, 
t, J=6Hz), 4.17(2H, s), 6.68(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.06(1H, d, J=8Hz), 
7.41(1H, s), 7.82(1H, s), 7.86(1H, d, J=8Hz), 8.54(1H, s). 
Example 5-3 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyi-7- 
(benzenesulfonylcarbamoyl)indolizine (208 mg) was obtained as a yellow-green 
powder from l-(2,4-dichlorobenzyl)-2-methylindolizine-7-carboxylic acid (200 mg). 
*H-NMR(DMSO-d6): 2.14(3H, s), 4.18(2H, s), 6.76(1H, d, J=8Hz), 6.82(1H, d, 
J=8Hz), 7.28(1H, d, J=8Hz), 7.55-7.75(5H), 7.98(1H, d, J=8Hz), 8.18(1H, d, J=8Hz), 
8.26(1H, s). 
Example 6 

In the same manner as in Example 1, 2-methyl-7-(n-pentanesul- 
fonylcarbamoyl)- l-(4-phenylbenzyl)indolizine (329 mg) was obtained as a yellow- 
green powder ftxDm 2-methyl-l-(4-phenylben2yl)indolizine-7-carbo3iylic add (300 
mg). 

»H-NMR(DMSO-de): 0.83(3H, t, J=6Hz), 1.29(2H, m), 1.38(2H, m), 1.70(2H, m), 
2.17(3H, s).3.52(2H,t, J=6Hz),4.18(2H, s), 6.92(1H, d, J=8Hz), 6.82(1H, d, J=8Hz), 
7.27(2H, d, J=8Hz). 7.33(1H, t, J=8Hz), 7.43(2H, t, J=8Hz), 7.52-7.64(5H), 8.20(1H, 
d, J=8Hz), 8.44(1H, s). 
Example 7 

In the same manner as in Example 1, 6-(n-pentanesulfonylcarbamoyl)-4-(4- 
phenylbenzyl)quinoline (68 mg) was obtained as a white powder from 4-(4- 
phenylben2yl)quinoline-6-carbo3cylic acid (81 m^. 

*H-NMR(DMSO-d«): 0.80 (3H, t, J= 7 Hz), 1.19-1.42 (4H, br), 1.64-1.76 (2H, bil, 
3.50 (2H, br), 4.61 (2H, s), 7.30-7.47 (6H, m), 7.64 (4H, m), 8.10 (IH, d, J= 8 Hz), 
8.22 (IH, d, J= 8 Hz), 8.89-8.96 (2H, m). 
Example 8-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)-3H-imidazoI4,5-b]pyridine(98 mg) was obtained as a 
pale-yellow crystal from 3-(2,4-dichloroben2yl)-2-methyl-3H-imidazo(4,5- 
b]Ryridine-5-carboxylic acid (115 mg). 
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*H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.28-1.50(4H, m), 1.80-1.95{2H, m), 2.66(3H, 
s), 3.49-3.59(2H, m), 5.55(2H, s), 6.69(1H, d, J=8Hz), 7.20(1H, dd, J=8, IHz), 
7.51(1H, d, J=lHz), 8.17(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.77(1H, br s). 
MASS(ESI) : m/z467(M-l) 
mp 174-175'C 
Example 8-2 

In the same manner as in Example 1 , 5-(n-butanesulfonylcarbamoyl)-3- 
(2,4-dichloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (132 mg) was obtained 
as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]p3aidine-5-carboxylic acid (150 m^. 

'H-NMR(CDCl3) : 0.94(3H, t, J=7Hz), 1.42-1.54(2H, m), 1.80-1.92(2H, m), 2.62(3H, 
s), 3.51-3.60(2H, m), 5.54(2H, s), 6.67(1H, d, J=8Hz), 7.19(1H, dd, J=8, 2Hz), 
7.51(lH,d, J=2Hz), 8.13(1H, d, J=8Hz), 8.21(1H, d, J=8Hz), 9.79(1H, br s)^ 
MASS(ESI) : m/z 455(M+1) 
mp 153-154-C 
Example 8-3 

In the same manner as in Example 1, 5-benzenesulfonylcarbamoyl-3-(2,4- 
dichlorobenzyl)-2-methyl-3H-imidazo[4, S-blpyridine (128 m^ was obtained as 
pale-yellow crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (150 m^. 

»H-NMR(CDCl3) : 2.61(3H, s), 5.55(2H, s), 6.69(1H, d, J=8Hz), 7.21(1H, dd, J=8, 
2Hz), 7.50-7.68(4H, m), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz), 8.17(2H, br d, 
J=8Hz). 

MASS(ESI) : m/z475(M+l) 

mpl93-194"C 

Example 9 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2-methyl- 
5-(n-pentanesulfonylcarbamqyl)-3H-imidazo[4,5-b]pyridine (34 mg) was obtained 
as pale-yellow crystals from 3-(2-chloro-4-phenylben2yl)-2-methyl-3H- 
imidazo[4,5-blpyridine-5-carboxylic acid (160 mg). 

*H-NMR(CDCl3) : 0.86(3H, t, J=7Hz), 1.22-1.45(4H, m), 1.79-1.91(2H, m), 2.69(3H, 
s), 3.50-3.58(2H, m), 5.62(2H, s), 6.80(1H, d, J=8Hz), 7.34-7 .48(4H, m), 7.50- 
7.58(2H, m), 7.70(1H, br s), 8.14(1H, d, J=8Hz), 8.20(1H, d, J=8Hz), 9.83(1H, br s). 
MASS(ESI) : m/z 509(M-1) 
mp 155-156°C 
Example 10 

In the same manner as in Example 1, 3-{l-bromo-2-naphthyl)methyl-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-bjpyridine (40 mg) was 
obtained as pale-yellow crystals from 3-(l-bromo-2-naphthyl)methyl-2-methyl- 
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3H-imidazo(4,5-b]pyridine-5-carbo3cylic add (140 mg). 

»H-NMR(CDCl3) : 0.84(3H, t, J=7Hz), 1.22-1.44(4H, m), 1.74-1.87(2H, m), 2.65(3H, 
s), 3.46-3.55(2H, m), 5.81(2H, s), 6.81(1H, d, J=8Hz), 7.57(1H, br t, J=8Hz), 
7.65(1H, brt, J=8Hz), 7.74(1H, br d, J=8Hz), 7.82(1H, br d, J=8Hz), 8.13(1H, d, 
J=8Hz), 8.20(1H, d, J=8Hz), 8.39(1H, br d, J=8Hz), 9.81(1H, br s). 
MASS(ESI) :m/z527(M-l) . 
mp 200-20 1'C 
Example 11 

In the same manner as in Example 1, 2-methyl-5-(n-pentanesulfonyl- 
carbamoyl)-3-(4-phenylbenzyl)-3H-imidazo[4,5-b]p37ridine (120 mg) was obtained 
as colorless ciystals from 2-methyl-3-(4-phenylbenzyl)-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (130 mg). 

*H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.26-1.50(4H, m), 1.83-1.98(2H, m), 2.65(3H, 
s), 3.52-3.62(2H, m), 5.55(2H, s), 7.20(2H, d, J=8Hz), 7.30-7.48(3H, m), 7.51- 
7.61(4H, m), 8.15(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 9.92(1H, br s). 
MASS(ESI) : m/z475(M-l) 
mp 170-171'C 
Eacaxnple 12-1 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-2-methyl- 
5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (66 mg) was obtained 
as a white powder from 3-(4-bromo-2-chIorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg). 

*H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.24-1.50(4H, m), 1.78-1.94(2H, m), 2.63(3H, 
s), 3.49-3.60(2H, m), 5.53(2H, s), 6.60(1H, dd, J=8 and 2Hz), 7.34(1H, d, J=8Hz), 
7.66(1H, d, J=2Hz), 8.14(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.76(1H, br s) 
Mass(ESI) : m/e 5 1 1 , 5 13 (M-H)' 
mp : 183-184'C 
Example 12-2 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-5-(n- 
butanesulforiylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine (63 mg) was 
obtained as a white powder from 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazo(4,5-b]pyridine-5-carbo3cylic acid (70 m^. 

*H-NMR(CDCl3) : 0.93(3H, t, J=7Hz), 1.39-1.56(2H, m), 1.78-1.92(2H, m), 2.64(3H, 
s), 3.50-3.61(2H, m), 5.53(2H, s), 6.61(1H, d, J=8Hz), 7.34(1H, dd, J=8 and 2Hz), 
7.67(1H, d, J=2Hz), 8.15(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.78(1H, br s) 
Mass(ESl) : m/e 497, 4.99 (M-H)* 
mp: 165-166''C 
Example 12-3 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
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bromo-2-diloroben2yl)-2-methyl-3H-iniidazo[4,5-b]pyridine (68 mg) was obtained 
as a white powder fi-om 3-(4-bromo-2-chloroben2yl)-2-methyl-3H-irnidazo[4,5- 
b]pyridine-5-carboxylic acid (70 m^. 

*H-NMR(CDCl3) : 2.62(3H, s), 5.53(2H, s), 6.65(1H, d, J=8Hz), 7.37(1H, dd, J=8 and 
2Hz), 7.50-7.65(3H, m), 7.68(1H, d, J=2Hz), 8.09(2H, s), 8.17(2H, m), 10.08(1H, br s) 
Mass(ESI) : m/e 517, 519 (M-H)* 
mp : 193-194"C 
Example 13-1 

In the same manner as in Example 1, 3-(2-bromo-4-chlorobenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)-3H-iniidazo[4,5-b]pfyridine (70 mg) was 
obtained as a pale-yellow powder from 3-(2-bromo-4-chloroben2syl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylic acid (81 mg). 

^H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.22-1.50(4H, m), 1.79-1.95(2H, m), 2.68(3H, 
s), 3.48-3.61(2H, m), 5.54(2H, s), 6.62(1H, d, J=8Hz), 7.23(1H, dd, J=8 and 2Hz), 
7.70(1H, d, J=2Hz), 8.13-8.29(2H, m), 9.76(1H, br s) 
Mass(ESI) : m/e 51 1, 513 (M-H)- 
mp: 167-1 eS'C 
Eaounple 13-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
bromo-4-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (56 mg) was obtained 
as a pale-yellow powder from 3-(2-brbmo-4-chlorobenzyl)-2-methyl-3H- 
imidazo(4,5-b]pyridine-5-carboxylic acid (79 mg). 

*H-NMR(CDCl3) : 2.67(3H, s), 5.56(2H, s), 6.67(1H, d, J=8Hz), 7.27(1H, dd, J=8 
and 2Hz), 7.50-7.68(3H, m), 7.71(1H, d, J=2Hz), 8.07-8.22(4H, m), 10.06(1H, br 
s)Mass(ESI) : m/e 517, 519 (M-H)* 
mp : 189-190'C 
Example 13-3 

In the same manner as in Example 1, 3-(2-bromo-4-chlorobenzyl)-5-(h- 
butanesulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine (27 m^ was 
obtained as a pale-yellow powder from 3-(2-bromo-4-chloroben2yl)-2-methyl-3H- 
imidazol4,5-b]Ryridine-5-carboxylic acid (41 m^. 

'H-NMR(CDCl3) : 0.94(3H, t, J=7Hz), 1.38-1.56(2H, m), 1.76-1.93(2H, m), 2.67(3H, 
s), 3.48-3.62(2H, m), 5.55(2H, s), 6.62(1H, d, J=8Hz), 7.24(1H, dd, J=8 and 2Hz), 
7.69(1H, d, J=2Hz), 8.13-8.29(2H, m), 9.74(1H, br s) 
Mass(ESI) : m/e 497, 499 (M-H)" 
mp : 145-146'C 
Example 14-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-6- 
(n-pentanesulfonylcarbamoyl)indolizine (90 mg) was obtained as a yellow-green 
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powder fix)m 3-(2,4Kiichlorobenzyl)-2-methylmdolizine-6-carbo3Qrlic add (150 mg). 
*H-NMR(DMSO-d6) : 0.82(3H, t, J=7Hz), 1.21-1.35(4H, m), 1.53-1.62(2H, m), 
2.19(3H, s), 3.12-3.18(2H, m), 4.32(2H, s), 6.37(1H, s), 6.48(1H, d, J=8H^, 
7.15(1H, d, J=8Hz), 7.25(1H, dd, J=8 and 3Hz),7.32(lH, d, J=8Hz)i 7,66(1H, d, 
J=3Hz), 8.34(1H, s) 
Mass(ESI) : m/e 465(M-Hr 
Example 14-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(n-butanesulfonylcarbamoyl)indolizine (88 m^ was obtained as a yellow-green 
powder from 3-(2,4-dichlorobenzyl)-2-methylindolizine-6-carboxylic acid (150 mg). 
*H-NMR(DMSO-d6) : 0.82(3H, t, J=8Hz), 1.29-1.40(2H, m), 1.52-1.62(2H, m), 
2.19(3H, s), 3.14-3.20(2H, m), 4.32(2H, s), 6.38(1H, s), 6.50(1H, d, J=8Hz), 
7.15(1H, d, J=8Hz), 7.25(1H, dd, J=8 and 3Hz), 7.32(1H, d, J=8Hz), 7.66(1H, d, 
J=3Hz), 8.37(1H, s) 
Mass(ESI) : m/e 451(M-H)" 
Example 14-3 

In the same manner as in Ebcample 1, 3-(2,4-dichloroben^l)-2-methyl-6- 
(benzenesulfonylcarbamoyljindolizine (68 mg) was obtained as a yellow-green 
powder from 3-(2,4-dichloroben2yl)-2-methylindolizine-6-carbo3cylic acdd (150 mg), 
*H-NMR(DMSO-d6) : 2.18(3H, s), 4.30(2H, s), 6.33(1H, s), 6.47(1H, d, J=8H2), 
7.1 1(1H, d, J=8Hz), 7.22-7.30(2H, m), 7.40-7.43(3H, m), 7.66(1H, s), 7.80-7.83(2H, 
m), 8.28(1H, s) 
Mass(ESI) : m/e 471(M-H)- 
Example 15 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-7- 
methyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (211 m^ was 
obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-ethyl-7-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (177 m^. 

*H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.29-1.50(7H, m), 1.80-1.95(2H, m), 2.76(3H, 
s), 2.87(2H, q, J=7Hz), 3.50-3.60(2H, m), 5.53(2H, s), 6.67(1H, d, J=8H2), 7.15(1H, 
dd, J=8, 2Hz), 7.51(1H, d, J=2Hz), 8.02(1H, s), 9.82(1H, br s). 
Mass(ESI) : m/e 495(M-1) 
mp: 178-180'C 
Example 16 

In the same manner as in Example 1 , 2-ethyl-7-methyl-5-(n-pentane- 
sulfonylcarbamoyl)-3-(4-phenylbenzyl)-3H-imidazo[4,5-b]pyridine (138 mg) was 
obtained as colorless crystals from 2-ethyl-7-methyl-3-(4-phenylben2yl)-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (120 mg). 

*H-NMR(CDCla) : 0.87(3H, t, J=7Hz), 1.25-1.47(7H, m), 1.80-1.92(2H, m), 2.75(3H, 
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s), 2.90(2H, q, J=7H2), 3.50-3.59(2H, m), 5.52(2H, s), 7.15(1H, d, J=8Hz), 7.28- 

7.47(3H, m), 7.50-7.59(4H, m), 8.02(1H, s). 

Mass(ESI) : m/e 503(M-1) 

mp:210-2irC 

Example 17-1 

In the same manner as in Example 1, 3-(2,4-didilorobenzyl)-2-methyl-5- 
(benzenesulfonylcarbamoyl)benzo[b]thiophene ( 1 17 m^ was obtained as white 
crystals firom 3-(2,4-dichloroben2yl)-2-methylbenzo[b]thiophene-5-carboxylic add 
(150 mg). 

'H-NMR(DMSO-d«) : 2.42(3H, s), 4.25(2H, s), 6.71(1H, d, J=8Hz), 7.24(1H, dd, J=2, 
8Hz), 7.60-7.78(5H, m), 7.97-8.04(3H, m), 8.11(1H, s) 
Mass(ESI) : 488(M-H)- 
Example 17-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(n-butanesulfonylcarbamoyl)benzo[b]thiophene (117 m^ was obtained as white 
crystals from 3-(2,4-dichloroben2yl)-2-methylbenzo[b]thiophene-5-carboxylic add 
(150 mg). 

*H-NMR(DMSO-de) : 0.83(3H, t, J=8Hz), 1.33-1.46(2H, m), 1.60-1.71(2H, m), 
2.45(3H, s), 3.50(2H, t, J=8Hz), 4.27(2H, s), 6.73(1H, d, J=8Hz), 7.25(1H, dd, J=2, 
8Hz), 7.67(1H, d, J=2Hz), 7.83(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.18(1H, s) 
Mass(ESI) : 468(M-H)* 
ESxample 18 

In the same manner as in Example 1, 3-(4-phenylbenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)ben2o[b]thiophene (87 mg) was obtained as white 
crystals from 3-(4-phcnylbenzyl)-2-methylbenzo[b]thiophene-5-carboxylic add 
(112 mg). 

*H-NMR(DMSO-d6) : 0.79(3H, t, J=7Hz), 1.20-1.38(4H, m), 1.60-1.70(2H, m), 
2.57(3H, s), 3.33-3.40(2H, m), 4.26(2H, s), 7.25-7.34(3H, m), 7.41(2H, t, J=8Hz), 
7.54-7 .60(4H, m), 7.83(1H, d, J=8Hz), 7.97(1H, d, J=8Hz), 8.33(1H, s) 
Mass(ESI) : 490(M-H)' 
Example 19 

In the same manner as in Example 1, 3-(2-chlorobenzyrl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)ben2o[bjthiophene (131 mg) was obtained as white 
crystals from 3-(2-chlorobenzyl)-2-methylbenzo[b]thiophene-5-carbo35ylic add 
(120 mg). 

*H-NMR(DMSO-d6) : 0.80(3H, t, J=7Hz), 1.20-1.42(4H, m), 1.63-1.73(2H, m), 
2.47(3H, s), 3.48(2H, t, J=8Hz), 4.29(2H, s), 6.74(1H, d, J=7Hz), 7.17(1H, t, J=7Hz), 
7.24(1H, t, J=7Hz), 7.51(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 8.06(1H, d, J=8Hz), 
8.18(1H, s) 
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Mass(ESI) : 448(M-H)' 
Example 20 

In the same manner as in Example 1, 3-(4-bromo-2-c±iloroben2yl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (137 m^ was obtained 
as white crystals from 3-(4-bromo-2-chlorobenzyl)-2-methylbenzo[b]thiophene-5- 
carboxylic add (212 mg). 

*H-NMR(DMSO-d«) : 0.82(3H, t, J=7Hz), 1.20-1.41(4H, m), 1.63-1.73(2H, m), 
2.45{3H, s), 3.50(2H, t, J=8Hz), 4.24(2H, s), 6.67(1H, d, J=8Hz), 7.37(1H, dd, J=2, 
8Hz), 7.78(1H, s), 7.82(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.17(1H, s) 
Mass{ESI) : 528(M-H)- 
Example 21 

In the same manner as in Example 1 , 3-(2,4-dichloro-5-fluorobenzyl)-2- 
methyl-5-(n-pentanesuIfonylcarbamoyl)benzo[b]thiophene (204 m^ was obtained 
as white crystals from 3-(2,4-dichloro-5-fluorobenzyl)-2-methylbenzo[b]- 
thiophene-5-carboxylic acid (222 mg). 

»H-NMR(DMSO-d6) : 0.80(3H, t, J=8Hz), 1.22-1.40(4H, m), 1.03-1.73(2H, m), 
2.48{3H, s), 3.51(2H, t, J=8Hz), 4.27(2H, s), 6.70(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 
7.88(1H, d, J=7Hz), 8.08(1H, d, J=8Hz), 8.17(1H, s) 
Mass(ESI) : 500(M-H)* 
Example 22 

In the same manner as in Example 1, 3-((3-chlorobenzo[b]thiophen-2- 
yl)methyl)-2-methyl-5-(n-pentanesulfonylcarbamqyl)benzo(b]thiophene (176 m^ 
was obtained as white crystals from 3-((3-chlorobenzo[b]-thiophen-2-yl)methyl)-2- 
methylbenzo[blthiophene-5-carbQxylic add (218 m^. 

»H-NMR(DMSO-de) : 0.79(3H, t, J=7Hz), 1.18-1.40(4H, m), 1.63-1.74(2H, m), 
2.60(3H, s), 3.50(2H, t, J=8Hz), 4.56(2H, s), 7.38(1H, t, J=7Hz), 7.47(1H, t, J=7Hz), 
7.76(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.86(1H, d, J=7Hz), 8.08(1H, d, J=8Hz), 
8.41(1H, s) 

Mass(ESI) : 504(M-H)" 
Example 23 

In the same marmer as in Example 1, 3-(l-bromonaphthalen-2-yl)niethyl- 
2-methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (207 m^ was 
obtained as white crystals from 3-(l-bromonaphthalen-2-yl)methyl-2- 
methylbenzo[b]thiophene-5-carboxylic acid (200 m^. 

*H-NMR(DMSO-d«) : 0.75(3H, t, J=7Hz), 1.15-1.37(4H, m), 1.60-1.70(2H, m), 
2.48(3H, s), 3.47(2H, t, J=8Hz), 4.54(2H, s), 6.91(1H, d, J=8Hz), 7.60(1H, t, J=7Hz), 
7.72(1H, t, J=7Hz), 7.80(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.91(1H, d, J=8Hz), 
8.096(1H, d, J=8Hz), 8.26(1H, s), 8.30(1H, d, J=8Hz) 
Mass(ESI) : 544(M-H)- 
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E^xample 24-1 

In the same manner as in Example 1, l-(2,4-dichloroben2yl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-lH-t±Lieno[2,3-d]imidazole (112 mg) was obtained 
as a pale-yellow powder ftom l-(2,4-dichlorobenzyl)-2-methyl-lH-thieno[2,3- 
d]imida2ole-5-carboxylic acid (120 mg). 

*H-NMR(CDCl3) : 0.88(3H, t, 7Hz), 1.27-1.47(4H, m), 1.78-1.88(2H, m), 2.57(3H, s), 
3.50-3.54(2H, m), 5.30(2H, s), 6.69(1H, d, 8Hz), 7.18(1H, d, 8Hz), 7.38(1H, s), 
7.46(1H, d, 2Hz) 
Mass{ESI) : 472(M-H)" 
Example 24-2 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-3H-thieno[2,3-d]imidazole (77 mg) was obtained as 
a white powder from 3-(2,4-dichloroben2yl)-2-methyl-3H-thieno[2,3-d]imidazole- 
5-carboxylic acid (90 mg). 

*H-NMR(CDCl3) : 0.87(3H, t, 8Hz), 1.25-1.43(4H, m), 1.68-1.85(2H, m), 2.60(3H, s), 
3.32-3.53(2H, m), 5.27(2H, s), 7.38(2H, s), 7.48(1H, s), 7.84(1H, s) 

Mass(ESI) : 472(M-H)' 
Example 25 

In the same marmer as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-6- 
(n-pentanesulfonylcarbamoyl)-lH-imidazo[4,5-b]p3aidine (151 mg) was obtained 
as colorless crystals from l-(2,4-dichlorobenzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-6-carboxylic acid (150 m^. 

^H-NMR (DMSO-de) : 0.82(3H, t, J=7Hz), 1.20-1. 42(4H, m), 1.64-1.78(2H, m), 
2.55(3H, s), 3.51(2H, t, J=7Hz), 5.65(2H, s), 6.60(1H, d, J=8Hz), 7.34(1H, dd, J=8, 
2Hz), 7.76(lH,d, J-2Hz), 8.44(1H, s), 8.90(1H, s). 
MASS(ESI) : m/z 467(M-1) 
mp 103-106"C 
Example 26-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(n-pentanesulfonylcarbamqyl)pyrrolo[3,2-b]pyridine (87 mg) was obtained as 
colorless crystals from 3-(2,4-dichlorobenzyl)-2-methylpyrrolo[3,2-b]pyridine-5- 
carboxylic add (100 mg). 

*H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.27-1.49(4H, m), 1.81-1.95(2H, m), 2.50(3H, 
s), 3.49-3.57(2H, m), 4.19(2H, s), 7.14-7.22(2H, m), 7.39(1H, s), 7.65(1H, d, J=8Hz), 
7.94(1H, d, J=8Hz), 8.32(1 H, br s). 
MASS(ESI) : m/z 466(M-1) 
mp 147-148*'C 
Example 26-2 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
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(benzenesulfonylcarbamoyl)pyrroloI3,2-b]pyridme (70 mg) was obtBined as 
colorless crystals from 3-(2,4-dichloroben2yl)-2-methylpyrrolo[3,2-b]pyridine-5- 
carbojcylic add (60 m^. 

»H-NMR(DMSO-d6) : 2.39(3H, s), 4.25(2H, s), 7.29(1H, d, J=8Hz), 7.33(1H, d, 
J=8Hz), 7.58-7.74(5H, m), 7.79(1H, d, J=8Hz), 8.04(1H, d, J=8Hz). 
MASS(ESI) : m/z472(M-l) 
mp >250°C 
Example 27 

In the same manner as in Example 1, 3-(4-chloro-2-metho3cybenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (47 mg) was 
obtained as colorless crystals frxsm 3-(4-chloro-2-metho3cyben2yl)-2-methyl-3H- 
iimdazo[4,5-b]pyridine-5-carboxylic acid (50 mg). 

*H-NMR(CDCl3) :0.89(3H,t, J=7Hz), 1.28-1.50(4H, m), 1.81-1.94(2H, m), 2.78(3H, 
s), 3.51-3.60(2H, m), 3.86(3H, s), 5.47(2H, s), 6.84-6.95(3H, m), 8.19(1H, d, J=8Hz), 
8.23{1H, d, J=8Hz), 9.79(1H, br s). 
MASS(ESI) : m/z 463(M- 1) 
mp 168-170''C 
Example 28-1 

In the same manner as in Example 1, 3-(4-chloro-2-methylbenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyI)-3H-inMdazo[4,5-b]pyridine (73 mg) was 
obtained as colorless crystals from 3-(4-chloro-2-methyIbenzyI)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (70 mg). 

»H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.28-1.49(4H, m), 1.79-1.95(2H, m), 2.42(3H, 
s), 2.69(3H, s), 3.51-3.60(2H, m), 5.45(2H, s), 6.43(1H, d, J=8Hz), 7.09(1H, brd, 
J=8Hz), 7.28{1H, br s), 8.17(1H, d, j=8Hz), 8.23(1H, d, J=8Hz), 9.78(1H, br s). 
MASS(ESI) : m/z 447(M- 1) 
mp 155-157''C 
Examine 28-2 

In the same manner as in Example 1 , 5-benzenesulfonylcarbamoyl-3-(4- 
chloro-2-methylbenzyl)-2-methyl-3H-iniidazoI4,5-blRyridine (85 mg) was obtained 
as colorless crystals from 3-(4-chloro-2-methylbenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbo3cylic acid (70 mg). 

»H-NMR(DMSO-d«) : 2.40(3H, s), 2.42(3H, s), 5.72(2H, s), 6.60(1H, d, J=8Hz), 
7.17(1H, brd, J=8Hz), 7.39(1H, br s), 7.59-7.77(3H, m), 7.89(1H, d, J=8Hz), 
8.02(2H, br d, J=8Hz), 8.12(1H, d, J=8Hz). 
MASS(ESI) : m/z 453(M- 1) 
mp 235-237'C 
Example 29-1 

In the same maimer as in Example 1, 5-benzenesulfonylcarbamoyl-3-(2- 
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chloro-4-phenylbenzyl)-2-methyl-3H-irnidazoI4,5-b]pyridine (78 was obtained 
as colorless crystals from 3-(2-chloro-4-phenylben2yl)-2-methyl-3H-imidazo[4,5- 
blpyridine-S-carboxylic acid (130 m^. 

^H-NMR(CDCl3) : 2.40(3H, s), 2.76(3H, s), 5.64(2H, s), 6.95(1H, d, J=8Hz), 7.38- 
7.52(4H, m), 7.59(2H, d, J=8Hz), 7.82(1H, br s), 8.07-8.16(3H, m). 
MASS(ESI) : m/z 5 15(M- 1) 
mp 204-2 14'C [broad] 
Example 29-2 

In the same manner as in Example 1, 5-(n-butanesulfonylcarbamqyl)-3- 
(2-chloro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (106 m^ was 
obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imida2o[4,5-b]pyridine-5-carboxylic acid (130 mg). 

*H-NMR(CDCl3) : 0.90(3H, t, J=7Hz), 1.38-1.51(2H, m), 1.77-1.89(2H, m), 2.75(3H, 
s), 3.50-3.59(2H, m), 5.65(2H, s), 6.89(1H, brd, J=8Hz), 7.35-7.49(4H, m), 7.55(2H, 
br d, J=8Hz), 7.71(1H, br s), 8.20(1H, d, J=8Hz), 8.26(1H, d, J=8Hz), 9.80(1H, br s). 
MASS(ESI) : m/z495(M-l) 
mp 199-200°C 
Example 30-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(l-n-pentanesulfonylcarbamoyl)benzo[b]furan (260 mg, 62%) was obtained as 
colorless crystals from 5-carbo3^-3-(2,4-dichlorobenzyl)-2-methylbenzo[bjfuran 
(300 mg, 0.90 mmol), N,N'-carbonyldiimidazole (218 mg, 1.34 mmol), 1,8- 
diazabicyclo[5,4,0]-7-undecene (DBU, 204 mg, 1.34 mmol) and 1-n- 
pentanesulfonamide (203 mg, 1.34 nrniol). 
mp : 149.1-149.9'C. 

»H-NMR(DMSO-d5,<y ppm) : 11.94(1H, br s), 7.99(1H, d, J=1.3Hz), 7.82(1M, dd, 
J=1.7 and 8.6Hz), 7.63(1H, d, J=2.1Hz), 7.61(1H, d, J=8.6Hz), 7.33(1H, dd, J=2.1 
and 8.3Hz), 7.19(1H, d, J=8.4Hz), 4.09(2H, s), 3.48(2H, m), 2.41(3H, s), 1.67(2H, 
quint., J=7.7Hz), 1.35(2H, quint., J=7.4Hz), 1.25(2H, sextet, J=7.6Hz), 0.80(3H, t, 
J=7.3Hz). 

IR(Nujol) : 1687cm-* 
Mass(FD) : m/e 467(M). 
Example 30-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamqyl)-3- 
(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (168 mg, 54 %) was obtained as 
colorless crystals from 5-carbo3cy-3-(2,4-dichlorobenzyl)-2-methylbenzo-Ib)furan 
(220 mg, 0.66 mmol), N,N'-carbonyldiimidazole (160 mg, 0.66 mmol), DBU (150 
mg, 0.98 mmol) and benzenesulfonamide (155 mg, 0.98 mmol). 
mp : 208.5-209.5'C. 
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'H-NMR(DMSO-de,(y ppm) : 12.45(1H, br s), 7.97(2H, m), 7.93(1H, d, J=1.6 Hz), 
7.75(1H, dd, J=1.8 and 8.6Hz), 7.70(1H, m), 7.62(3H, m), 7.57(1H, d, J=8.6Hz), 
7.32(1H, dd, J=2.1 and 8.3Hz), 7.16(1H, d, J=8.4Hz), 4.06(2H, s), 2.38(3H, s). 

IR(Nujol) : 1702cm"\ 
Mass(FD) : m/e 473(M). 
Eacample 31-1 

In the same manner as in Example 1, 2-(2,4-dichlorobenzyl)-3,5-dimethyl- 
7-(l-n-pentanesulfonylcarbamoyl)benzo[b]furan (0.26 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3,5-dimethylbenzo[b]furan (0.30 g^, 
N,N'-carbonyldiimidazole (0.28 g^, DBU (0.26 ml) and 1-n-pentanesulfonamide 
(0.26 g). 

*H-NMR(DMSO-de,<5 ppm) : 0.79(3H, t, J=7.2Hz), 1.20-1.28(2H, ra), 1.30-1.37(2H, 
m), 1.64-1.71(2H, m), 2.19(3H, s), 2.42(3H, s), 3.46(2H, t, J=7.7Hz), 4.24(2H, s), 
7.33-7.38(2H, m), 7.46(1H, s), 7.59(1H, s), 7.62(1H, s), 11.57(1H, br s). 
IR(Nujol) : 1691cm"\ 
Mass(FD) : m/e 481(M) 
mp : 164-165.5'C. 
Example 31-2 

In the same manner as in Example 1, 7-(benzenesulfonylcarbamqyl)-2- 
(2,4-dichloroben2yl)-3,5-dimethylbenzoIb]furan (0.29 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3,5-dimethylbenzo-pD]furan (0.30 
^, N,N'-carbonyldumidazole (0.28 gj, DBU (0.26 ml) and benzenesulfonamide (0.27 

g). 

*H-NMR(DMSO-d6,<5 ppm) : 2. 17(3H, s), 2.38(3H, s), 4.23(2H, s), 7.33-7.4 1(3H, m), 
7.56(1H, s), 7.58-7.64(3H, m), 7.72(1H, t, J=7.3Hz), 7.97-8.00(2H, m), 12.09(1H, 
br s). 

IR(Nujol) : 1703cm-^ 
Mass(FD) : m/e 487(M) 
mp: 214-215"C. 
Example 32-1 

In the same manner as in Example 1, 2-methyl-5-(l-n-pentanesulfonyl- 
carbamoyl)-3-(4-phenylbenzyl)benzo[b]furan (0.25 ^ was obtained as white 
crystals from 5-carboxy-2-methyl-3-(4-phenylbenzyl)benzo[b]furan (0.30 g), N,N'- 
carbonyldiimidazole (0.28 ^, DBU (0.26 ml) and 1-n-pentane-sulfonamide (0.27 

g). 

*H-NMR(DMSO-de,(y ppm) : 0.79(3H, t, J=7.3Hz), 1.21-1.26(2H, m), 1.34(2H, 
quint., J=7.5Hz), 1.67(2H, quint., J=7.7Hz), 2.51(3H, s), 3.49(2H, t, J=7.7Hz), 
4.07(2H, s), 7.32(1H, t, J=7.3Hz), 7.36 (2H, d, J=8. IHz), 7.42(2H, t, J=7.6Hz), 
7.57-7.62(5H, m), 7.82(1H, dd, J=8.6 and 1.6Hz), 8. 15(1H, s), 1 1.99(1H, br s). 
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IR{Nujol) : 1687cm-^ 
mp : 130.5- 132'C. 
Example 32-2 

In the same manner as in Example 1, 5-(l-benzenesulfonylcarbamoyl)-2- 
methyl-3-(4-phenylbenzyl)benzo[blfuran (0.3 1 g) was obtained as white crystals 
from 5-carbo3cy-2-methyl-3-(4-phenylbenzyl)benzo(b)furan (0.30 g), N,N'- 
carbonyldiimidazole (0.28 ^, DBU (0.26 ml) and benzenesulfonamide (0.28 ^. 
*H-NMR(DMSO-d6,(y ppm) : 2.49(3H, s), 4.04(2H, s), 7.30-7 .35{3H, m), 7.42{2H, t, 
J=7.7Hz), 7.54-7 .63(7H, m), 7.69(1H, t, J=7.4Hz), 7.74(1H, dd, J=8.6 and 1.8Hz), 
7.97-7.99(2H, m), 8.07(1H, d, J=1.7Hz), 12.5(1H, brs). 
IR(Nujol) : 1686cm-^ 
mp: 188-1 90''C. 
Example 33-1 

In the same manner as in Example 1, 5-(l-n-butanesulfonyI-carbamoyl)- 
3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (0.26 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichloroben2yI)-2-methylben2o[b]furan (0.335 ^, 
NjN'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-butanesuIfonamide 
(0.275 g). 

»H-NMR(DMSO-d6,<5 ppm) : 0.85(3H, t, J=7.4Hz), 1.34-1.42(2H, m), 1.61-1.68(2H, 
m), 2.42(3H, s), 3.49(2H, t, J=8.3Hz), 4.09(2H, s), 7.19(1H, d, J=8.4H2), 7.33 (IH, 
dd, J=8.3 and 2.2Hz), 7.61(1H, d, J=8.6Hz), 7.64(1H, d, J=2.3Hz), 7.83(1H, dd, 
J=8.7 and 1.9Hz), 7.99(1H, d, J=1.7Hz), 11.95(1H, brs). 
IR(Nujol) : 1698cm-^ 
mp : 145.5- 146'C 
Example 33-2 

In the same maimer as in Example 1, 3-(2,4-dichlorobenzyl)-5-(l-n- 
hexanesulfonylcarbamoyI)-2-methyIbenzo[b]furan (0.22 g) was obtained as white 
crystals from 5-carbo3cy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (0.335 ^, 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and l-n-hexanesulfonamide 
(0.33 g). 

*H-NMR(DMSO-d6,<5 ppm) : 0.81(3H, t, J=7.1Hz), 1.18-1.23(4H, m), 1.33- 

I. 40(2H, m), 1.6 2-1.68(2H, m), 2.42(3H, s), 3.48(2H, t, J=7.7Hz), 4.09(2H, s), 
7.14(1H, d, J=8.4Hz), 7.33 (IH, dd, J=8.3 and 2.2Hz), 7.61(1H, d, J=8.6Hz), 
7.64(1H, d, J=2.2Hz), 7.82(1H, dd, J=8.7 and 1.8Hz), 7.99(1H, d, J=1.7Hz), 

II. 94(lH,brs). 
IR(Nujol) : 1688cm-^ 
mp : 139-139.5''C 
Example 33-3 

In the same manner as in Example 1, 3-(2,4-dichloroben^l)-2-methyl-5- 
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(2-thiophenesulfonylcarbanioyl)benzoIb]furan (0.33 g) was obtained as white 
crystals from 5-carbo3cy-3-(2,4-dichlorobenzyl)-2-methylbcnzoIb]furan (0.335 g), 
N.N'-carbonyldiiinidazole (0.32 g), DBU (0.30 ml) and 2-thiophene-sulfonamide 
(0.33 g). 

»H-NMR(DMSO-de,<y ppm) : 2.39(3H, s), 4.07(2H, s), 7. 15-7.2 1(2H, m), 7.32(1H, 
dd, J=8.3 and 2.3Hz), 7.58(1H, d, J=8.6Hz), 7.63(1H, d, J=2.2Hz), 7.78(1H, dd, 
J=8.6 and 1.8Hz), 7.83(1H, dd, J=3.7 and l.lHz), 7.95(1H, d, J=1.6Hz). 8.02(1H, 
dd, J=4.9 and 0.9Hz), 12.57(1H, brs). 
IR(Nujol) : 1703cm"* 
mp : 198-199-C 
Example 34-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-ethyl-5-(l- 
n-pentanesulfonylcarbamoyl)benzo[b]furan (0. 15 g) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[blfuran (0.30 g), N,N*- 
carbonyldiimidazole (0.26 g), DBU (0.26 ml) and 1-n-pentanesulfonamide (0.26 g). 
*H-NMR(DMSO-de,(5 ppm) : 0.81(3H, t, J=7.3Hz), 1.18(3H, t, J=7.5Hz), 1.2 2- 
1.38(4H, m), 1.65-1.71(2H, m), 2.77(2H, quartet, J=7.5Hz), 3.48(2H, t, J=7.8Hz), 
4.10(2H, s), 7.14(1H, d, J=8.4Hz), 7.33 (IH, dd, J=8.4 and 2.1Hz), 7.63-7 .66(2H, 
m), 7.83(1H, dd, J=8.8 and 1.9Hz), 8.01(1H, s), 11.95(1H, brs). 

IR(Nujol) : 1689cm'* 
mp : 131-132'C. 
^tample 34-2 

In the same maimer as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-ethylbenzo[blfuran (0.26 g) was obtained as white crystals 
from 5-carbo3cy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[blfuran (0.335 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.33 g). 
*H-NMR(DMSO-d«,<5 ppm) : 1.16(3H, t, J=7.6Hz), 2.75(2H, quartet, J=7.6Hz), 
4.08(2H, s), 7.12(1H, d, J=8.4Hz), 7.32(1H, d, J=8.4Hz), 7.58-7.65(4H, m), 7.70(1H, 
t, J=7.0Hz), 7.76(1H, d, J=8.8Hz), 7.96-7.99(3H, m), 12.46(1H, brs). 
IR(Nujol) : 1704cm-* 
mp : 196-197'C 
Example 34-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-(8- 
quinolinesulfonylcarbamoyl)benzo(blftiran (0.39 g) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.335 g), N,N*- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 8-quinolinesulfonamide (0.33 g). 
*H-NMRpMSO-d«,<5 ppm) : 1.15(3H, t, J=7.5Hz), 2.74(2H, quartet, J=7.5Hz), 
4.08(2H, s), 7.03(1H, d, J=8.4Hz), 7.29(1H, dd, J=8.3 and 2.1Hz), 7.54(1H, d, 
J=8.7Hz), 7.59(1H, dd, J=8.3 and 4.3Hz), 7.68(1H, d, J=2.1Hz), 7.71(1H, dd, J=8.7 
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and 1.6Hz), 7.82(1H, t, J=7.8Hz), 7.99(1H, s), 8.34(1H, d, J==8.0Hz), 8.51(2H, d, 
J=7.8Hz), 8.80 (IH, dd, J=4.2 and 1.6Hz). 
IR(Nujol) : 1687cm'* 
m p : 232-233X 
Example 34-4 

In the same manner as in Ebcample 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-((2- 
methylbenzene)sulfonylcarbamoyl)benzoIb]furan (0.24 ^ was obtained as white 
crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzoIb]furan (0.36 g), 
N.N'-carbonyldiimidazole (0.32 ^, DBU (0.30 ml) and 2-methylbenzene- 
sulfonamide (0.31 g). 

»H-NMR(DMSO-d6,<5 ppm) : 1.17(3H, t, J=7.6H2), 2.57(3H, s), 2.77{2H, quartet, 
J=7.5Hz), 4.08(2H, s), 7.15(1H, d, J=8.4Hz), 7.32(1H, dd, J=8.3 and 2.2Hz), 
7.38(1H, d, J=7,6Hz), 7.44(1H, t, J=7.4Hz), 7.57(1H, t, J=7.5Hz), 7.60(1H, d, 
J=8.7Hz), 7.63(1H, d, J=2.2Hz), 7.77(1H, d, J=8.8Hz), 7.97(1H, s), 8.02(1H, d, 
J=8.1Hz), 12.56(lH,brs). . 
IR(Nujol) : 1694cm"' 
mp : 182-183°C 
Example 35-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-5-(l-n- 
pentanesuIfonylcarbamoyI)-2-propylbenzoIb]furan (0.36 ^ was obtained as white 
crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2-propylbenzo[b]furan (0.36 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-pentanesulfonamide 
(0.30 g). 

*H-NMR(CDCl3,<5 ppm) : 0.89(3H, t, J=7.3Hz), 0.95(3H, t, J=7.4Hz), 1.30-1.47(4H, 
m), 1.70-1.79(2H, m), 1.83-1.90(2H, m), 2.77(2H, t, J=7.5Hz), 3.57(2H, t, J=8.0Hz), 
4.05(2H, s), 6.88(1H, d, J=8.4Hz), 7.10 (IH, dd, J=8.3 and 2.2Hz), 7.45(1H, d, 
J=2.1Hz), 7.50(1H, d, J=8.6Hz), 7.71(1H, dd, J=8.6 and 1.9Hz), 7.76(1H, d, 
J=1.6Hz), 8.36(1H, brs). 
IR(Nujol) : 1693cm-* 
mp:114-115"C 
Example 35-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichloroben2yl)-2-propylbenzo[b]furan (0.24 g) was obtained as white crystals 
from 5-carbo3gr-3-(2,4-dichlorobenzyl)-2-propylbenzo[b]furan (0.36 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
*H-NMR(DMSO-d«,(5 ppm) : 0.83(3H, t, J=7.4Hz), 1.56-1.63(2H, m), 2.70(2H, t, 
J=7.4Hz), 4.08(2H, s), 7.10(1H, d, J=8.4Hz), 7.32(1H, dd, J=8.3 and 2.2Hz), 7.58- 
7.65(4H, m), 7.70(1H, t, J=7.4Hz), 7.76(1H, dd, J=8.7 and 1.8Hz), 7.96-7.99(3H, 
m), 12.45(1H, brs) 
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IR(Nujol) : ITOScm"' 
mp : 197-197.5'C 
Example 35-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-5-(2- 
nitroben2enesulfonylcarbamoyl)-2-propylbenzo[blfuran (0.18 g) was obtained as 
white crystals from 5-carbo3cy-3-(2,4-dichlorobenzyl)-2-pn)pylbenzoIb]furan (0.36 
g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 2- 
nitrobenzenesulfonamide (0.40 ^. 

*H-NMR(DMSO-d«,<y ppm) : 0.84(3H, t, J=7.3Hz), 1.58-1.64(2H, m), 2.72(2H, t, 
J=7.4Hz), 4.09(2H, s), 7.13(1H, d, J=8.3Hz), 7.32(1H, dd, J=8.4 and 2.2Hz), 
7.61(1H, d, J=8.7Hz), 7.63(1H, d, J=2.0Hz), 7.82(1H, dd, J=8.8 and 1.3Hz), 7.85- 
8.00(3H, m), 8.03(1H, s), 8.22-8.25(lH, m) 
IR(Nujol) : 1692cm"^ 
mp : 219-220'tJ 
Example 36 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-5-(l-n- 
pentanesulfonylcarbamoyl)benzo[b]iuran (0.24 g) was obtained as a yellow oil from 
5-carbo^-3-(2,4-dichlorobenzyl)benzo[b]furan (0.26 g), N,N'-carbonyldiimida2ole 
(0.26 g), DBU (0.24 ml) and n-pentanesulfonamide (0.24 g). 

*H-NMR(DMSO-d6,<5 ppm) : 0.82(3H, t, J=7.2Hz), 1.23-1.40(4H, m), 1.65-1.73(2H, 
m), 3.51(2H, t, J=7.7Hz), 4. 14(2H, s), 7.37(2H, s), 7.64(1H, s), 7.70(1H, d, J=8.8Hz), 
7.87(1H, s), 7.91(1H, dd, J=8.7 and 1.6Hz), 8.269(1H, s), 12.01(1H, brs) 

IR(Nujol) : 1682cm"' 
Example 37 

In the same manner as in Example 1, 5-carboxy-3-(2,4-dichlorobenzyl)-2- 
methylbenzolbjthiophene (440 mg, 1.25 mmol) was suspended in 
dimethylformamide and carbonyldiimidazole (305 mg, 1.88 mmol) was added, 
which was followed by stirring at room temperature for 1 hr. Hien, 1-n- 
pentanesulfonamide (284 mg, 1.88 mmol) and DBU (286 mg, 1.88 mmol) were 
added and the mixture was refluxed under heating at lOO'C for 15 hr. The 
reaction mixture was concentrated under reduced pressure and water and 3N 
hydrochloric add were added to acidify the mixture. The mixture was extracted 
with ethyl acetate, and the organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate. The desiccant was filtered off and the 
filtrate was concentrated under reduced pressure. The residual oil was purified 
by silica gel column chromatography (eluent: hexane/ethyl acetate=3/2) and 
recrystallized from 2-propanol-n-hexane to give 3-(2,4-dichlorobenzyl)-2-methyl- 
5-(l-n-pentanesulfonylcarbamoyl)benzo[b]thiophene (410 mg, 68 %) as colorless 
crystals. 
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mp: 158.5- ISQ.a'C 

*H-NMR(DMSO-d«,(y ppm) : 12.01(1H, brs), 8.15(1H, d, J=1.4Hz), 8.06(1H, d, 
J=8.4Hz), 7.82(1H, dd, J=1.6 and 8.4Hz), 7.66(1H, d, J=2.1 Hz), 7.25(1H, dd, 
J=2.1 and 8.4Hz), 6.72{1H, d, J=8.4Hz), 4.25(2H, s), 3.48(2H, m), 2.44(3H, s), 
1.66(2H, quint., J=7.5Hz), 1.34(2H, quint., J=7.7Hz), 1.24(2H, sextet, J=7.6Hz), 
0.80{3H, t, J=7.3Hz) 

IR(Nujol) : 166 Icm-^ 
Mass{FD) : m/e 483(M) 
Example 38-1 

In the same manner as in Example 1, 2-(2,4-dichloroben2yl)-3-ethyl-7-(l- 
n-pentanesulfonylcarbamoyl)benzo[blthiophene (0. 17 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-ethylbenzo[b]thiophene (0.25 g), 
N.N'-carbonyldirmidazole (0.22 ^, DBU (0.20 ml) and 1-n-pentanesulfonamide 
(0.21 g). 

*H-NMR(CDCl3,5 ppm) : 0.89(3H, t, J=7.4Hz), 1.20 (3H, t, J=7.7Hz), 1.30-1.38(2H, 
m), 1.41-1.48(2H, m), 1.85-1.93(2H, m), 2.89(2H, quartet, J=7.6Hz), 3.62(2H, t, 
J=8.3Hz), 4.31(2H, s), 7.13(1H, d, J=8.3Hz), 7.16(1H, dd, J=8.4 and 2.0Hz), 
7.4i(lH, d, J=2.2Hz), 7.49(1H, t, J=7.8Hz), 7.62(1H, d, J=7.5Hz), 7.96(1H, d, 
J=7.9Hz), 8.4(1H, brs) 
IR(Nujol) : 1667cm"^ 
Mass(FD) : m/e 497(M) 
mp : 176-178''C 
Example 38-2 

In the same manner as in Example 1, 7-(benzenesulfonyIcarbamoyl)-2- 
(2,4-didiloroben2yl)-3-ethylbenzo[b]thiophene (0. 15 gH was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-ethylbenzo[blthiophene (0.25 ^, 
N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and benzenesulfonamide (0.22 g). 
*H-NMR(CDCl3,<5 ppm) : 1.14(3H, t, J=7.6Hz), 2.84(2H, quartet, J=7.5Hz), 
4.24(2H, s), 7.04(1H, d, J=8.3Hz), 7.12{1H, dd, J=8.3 and 2.0Hz), 7.38(2H, d, 
J=2.0Hz), 7.54(2H, t, J=7.7Hz), 7.62(1H, t, J=7.4Hz), 7.70(1H, d, J=7.5Hz), 
7.87(1H, d, J=7.9Hz), 8.18(2H, d, J=7.9Hz) 
IR(Nujol) : 1704cm-^ 
Mass(FD) : m/e 503(M) 
mp: 181-183''C 
Example 39 

In the same manner as in Example 1, N, N'-carbonyldiimidazole (0.290 g) 
was added to a mixture of 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-2- 
benzimidazolone (0.314 g) and N,N-dimethylformamide (9 ml), and the mixture 
was stirred at room temperature for 1 hr. 1-n-Butanesulfonamide (0.246 g) and 
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DBU (0.273 g) were added and the mixture was stirred at lOO'^C for 16 hr. The 
solvent was evaporated and the resulting mixture was extracted with chloroform 
and water. The organic layer was concentrated and the residue was purified by 
preparative thin layer chromatography to give 6-(l-n-butanesulfonylcarbamoyl)- 
l-(2,4-dichlorobenzyl)-3-methyl-2-benzimida2olone (0.123 g). 
^H-NMR(DMSO-d6,(J ppm) : 0.81(3H, t, J=7.2Hz), 1.29(2H, m), 1.51(2H, m), 
3.00(2H, m), 3.39(3H, s), 5.11(2H, s), 6.93(1H, d, J=8.3Hz), 7.13(1H, d, J=8.2Hz), 
7.34(1H, d), 7.50(1H, s), 7.68(1H, s), 7.78(1H, d, J=8.1Hz) 
IR(Nujol) : 1666cm"^ 
mp : 358-360"C 
Mass(FD) : m/e 469(M) 
Ebcample 40 

In the same manner as in Example 1, 6-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dichlorobenzyl)benzotriazole (0.13 g) was obtained irom 6-carboxy-l-(2,4- 
dichlorobenzyl)-benzotriazole (0.12 g), N,N -carbonyl-diimidazole (0.12 g), DBU 
(0. 1 1 ml) and l-n-butanesuUbnamide (0. 10 g). 

*H-NMR(CDCl3,cy ppm) : 0.90(3H, t, J=7.4Hz), 1.40-1.48(2H, m), 1.76-1.82(2H, m), 
3.57 (2H, t, J=8.4Hz), 5.93(2H, s), 6.89(1H, d, J=8.4Hz), 7.13{1H, dd, J=8.4 and 
2.1Hz), 7.38 (IH, d, J=2.0Hz), 7.92(1H, d, J=8.9Hz), 8.13(1H, d, J=8.7Hz), 8.26(1H, 
s), 10.0(1H, brs) 
IR(Nujol) : 1688cm"^ 
Mass(FD) : m/e 440 (M) 
mp: ISS-ieO'^C 
Example 41-1 

In the same manner as in Example 1, 6-carbo5qr-l-(2,4-dichlorobenzyl)-3- 
methyl-lH-indazole (0.44 g, 1.31mmol) was dissolved in dimethylformamide (16 
ml) and N,N'-carbonyldiimidazole (3 19 mg, 2.0mmol) was added, which was 
followed by stirring at room temperature for 1 hr. Then, 1-n-butanesulfonamide 
(270 mg, 2.0 mmol) and DBU (300 mg, 2.0mmol) were added and the mixture was 
refluxed under heating at lOO'^C for 14 hr. Dimethylformamide was evaporated 
and the residue was adjusted to pH 3 with IN hydrochloric acid. The precipitated 
oil was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The desiccant was filtered off 
and the filtrate was concentrated under reduced pressure. The residual oil was 
purified by silica gel column chromatography (eluent: hexane/ethyl acetate=l/l) 
to give 6-(l-n-butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-lH-3- 
methylindazole as a crystalline oil (0.53 g). This was reciystallized from ethyl 
acetate-hexane to give colorless crystals (0.36 g, 60%). 
mp: 133.6- 135.0"C. 

216 



*H-NMR(CDCl3,<5 ppm) : 8.82(1H, brs), 7.94(1H, s), 7.78(1H, d, J=8.4Hz), 7.56(1H, 
d, J=8.4Hz), 7.42{1H, d, J=1.7Hz), 7.09(1H, dd, J=1.9 and 8.4Hz), 6.63(1H, d, 
J=8.4Hz), 5.64(2H, s), 3.58(2H, m), 2.62(3H, s), 1.83{2H, quint, J=7.4Hz), 1.47(2H, 
sextet, J=7.4Hz), 0.94(3H, t, J=7.4Hz) 
IR(Nujol) : 168 Icm'^ 
Mass(FD) : m/e 453(M) 
Example 41-2 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-3-methyl-6- 
(l-pentanesulfonylcarbamqyl)-lH-indazole (0.39 g) was obtained as pale-yellow 
amorphous frt>m 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-pentanesulfonamide (0.30 

g). 

*H-NMR(DMSO-d6,<5 ppm) : 0.82(3H, t, J=7.2Hz), 1.22-1.40(4H, m), 1.66-1.74(2H, 
m), 2.51(3H, s), 3.52(2H, t, J=7.7Hz), 5.69(2H, s), 6.78(1H, d, J=8.4Hz), 7.34(1H, 
dd, J=8.4 and 2.0Hz), 7.64(1H, d, J=8.5Hz), 7.67(1H, d, J=2.0Hz), 7.87(1H, d, 
J=8.5Hz), 8.33(1H, s), 12.07(1H, brs) 

IR(Nujol) : 1690 cm"^ 
Example 41-3 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-l- 
(2,4-dichlorobenzyl)-3-methyI-lH-indazole (0.36 ^ was obtained as white crystals 
from 6-carboxy- l-(2,4-dichlorobenzyl)-3-methyl- IH-indazole (0.335 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamidc (0.31 g). 
*H-NMR(DMSO-d«,(5 ppm): 2.50(3H, s), 5.68(2H, s), 6.75(1H, d, 
J=8.5Hz),7.33(lH, dd, J=8.4 and 2.0Hz), 7.56(1H, d, J=8.7Hz), 7.64(2H, t, 
J=7.7Hz), 7.67(1H, d, J=2.0Hz), 7.72(1H, t, J=7.5Hz), 7.83(1H, d, J=8.5Hz), 
8.02(2H, d, J=7.9Hz), 8.31(1H, s), 12.60(1H, brs) 
IR(Nujol) : 1699 cm"* 
mp : 227.5-229'C 
Example 41-4 

In the same manner as in Example 1, (E)-l-(2,4-dichloroben2yl)-3-methyl- 
6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.17 g) was obtained as 
white crystals from 6-carbo3cy-l-(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.335 
g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and (E)-(2- 
phenylethenyl)sulfonamide (0.37 ^. 

*H-:NMR(DMSO-d«,<5 ppm) : 2.50(3H, s), 5.68(2H, s), 6.76(1H, d, 
J=8.4Hz),7.33(lH, dd, J=8.4 and 2.2Hz), 7.43-7.47(3H, m), 7.53(1H, d, J=15.4Hz), 
7.64(1H, d, J=8.5Hz), 7.67(1H, d, J=15.5Hz), 7.76-7.79(2H, m), 7.85(1H, d, 
J=8.4Hz), 8.34(1H, s), 12.35(1H, brs) 
IR(Nujol) : 1694 cm"* 
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mp: 209.5-2 lO-SX; 
Example 42 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dichlorobenzyl)-3-ethyl-2,4(lH,3H)-quinazolinedione (0.58 g) was obtained 
as white crystals from 7-carbo3cy-l-(2,4-dichlorobenzyl)-3-ethyl-2,4(lH,3H)- 
quinazolinedione (0.79 g), N,lsr-carbonyldiimidazole (0.44 g), DBU (0.41 g) and 1- 
n-butanesulfonamide (0.37 ^. 

»H-NMR(DMSO-de,(5 ppm) : 0.81(3H, t, J=7.4Hz), 1.18(3H, t, J=7.2Hz), 1.3 2- 
1.40(2H, m), 1.61(2H, quint., J=8.0Hz), 3.46(2H, t, J=7.1Hz), 4.01(2H, quartet, 
J=7.2Hz), 5.39(2H, s), 7.11(1H, d, J=8.5Hz}, 7.29(1H, d, J=8.4Hz), 7.51(1H, s), 
7.74(1H, d, J=2.0Hz), 7.77(1H, d, J=8.1Hz), 8.21(1H, d, J=8.7Hz), 8.23(1H, s), 
12.3(1H, brs) 

IR(Nujol) : 1712, 1693, 1658cm*^ 
Mass{FD) : m/e 51 1(M) 
mp:212-214»C 
Example 43 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
3-(2,4-dichlorobenzyl)-l-methyl-2,4(lH,3H)-quinazolinedione (0.65 g) was 
obtained as white crystals from 7-carbox7-3-(2,4-dichlorobenzyl)-l-methyl- 
2,4(lH,3H)-quinazolinedione (0.57 g), N,N'-carbonyldiimidazole (0.36 g), DBU 
(0.34 ml) and 1-n-butanesulfonamide (0.31 ^. 

*H-NMR(DMSO-d6,<y Ppm) : 0.88(3H, t, J=7.4Hz), 1.39-1.46(2H, m), 1.70(2H, 
quint., J=7.7Hz), 3.56(2H, t, J=7.9Hz), 3.60(3H, s), 5.14(2H, s), 7.18(1H, d, 
J=8.4Hz), 7.30(1H, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.1Hz), 7.80 (IH, d, 
J=8.2Hz), 7.98(1H, s), 8.16(1H, d, J=8.2Hz), 12.5(1H, brs) 
lR(Nujol) : 1712, 1693, 1658cm-* 
Mass(FD) : m/e 497(M) 
mp:212-214'C 
Example 44 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
3-(2,4-dichloroben2yl)-4(3H)-quinazolinone (0.38 g) was obtained as white crystals 
from 7-carboxy-3-(2,4-dichlorobenzyl)-4(3H)-quinazolinone (0.35 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-butanesulfonamide (0.27 g). 
'H-NMR(DMSO-d6,(5 ppm) : 0.87(3H, t, J=7.6Hz), 1.38-1.46{2H, m), 1.66-1.73(2H, 
m), 3.54(2H, t, J=7.8Hz), 5.25{2H, s), 7.2 1(1H, d, J=8.4Hz), 7.38(1H, dd, J=8.4 and 
2. IHz), 7.69 (IH, d, J=2. IHz), 7.99(1H, dd, J=8.3 and 1.7Hz), 8.23(1H, d, J=8.3Hz), 
8.25(1H, d, J=1.7Hz), 8.58(1H, s), 12.40(1H, brs) 
IR(Nujol) : 1694cm-* 
Mass(FD) : m/e 468 (M+1) 
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mp : 245-247"C 
Example 45 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 

2- (2,4-dichloroben2yl)-3-methyl-4(3H)-quinazolinone (0.09 g) was obtained as 
white crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-methyl-4(3H)- 
quinazolinone (0.19 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and 1-n- 
butanesulfonamide (0.20 ^. 

*H-NMR(CDCl3,<5 ppm):0.96(3H,t,J=7.4Hz), 1.48-1.53(2H, m), 1.84-1.91(2H, m), 
3.58-3.62(5H, m), 4.29(2H, s), 7. 14(1H, d, J=8.3Hz), 7.23-7.26(lH, m), 7.50 (IH, d, 
J=2.1Hz), 7.89(1H, d, J=8.3Hz), 7.97(1H, s), 8.36(1H, brs), 8.39(1H, d, J=8.3H2) 

IR(Nujol) : 1690, 166 Icm"^ 
Mass(FD) : m/e 482 (M+1) 
mp : 244-246°C 
Example 46 

In the same manner as in Example 1 , except that pH was adjusted to 1 with 
3N hydrochloric acid in a post-treatment step, 6-(l-n-butanesulfonylcarbamoyl)- 

3- (2,4-dichloroben2yl)-3,4-dihydro-2-methylquinazoline hydrochloride (0.16 g) 
was obtained as pale-yellow crystals from 6-carboxy-3-(2,4-dichlorobenzyl)-3,4- 
dihydrx)-2-methylquinazoline hydrochloride (0.27 g), N,N'-carbonyldiimidazole 
(0.34 g), DBU (0.31 ml) and 1-n-butanesulfonamide (0.29 g). 
'H-NMR(DMSO-de,<5 ppm) : 0.82 (3H, t, J=7.4Hz), 1.27-1.33(2H, m), 1.48- 
1.56(2H, m), 2.43(3H, s), 3.04(2H, t, J=7.7Hz), 4.72(2H, s), 4.86(2H, s), 7.01(1H, d, 
J=8.3Hz), 7.49(IH, dd, J=8.4 and 2.1Hz), 7.59 (IH, d, J=8.4Hz), 7.66(1H, s), 
7.75(1H, d, J=2.1Hz), 7.85(1H, d, J=8.4Hz), 12.0(1H, brs) 

IR(Nujol) : 1642cm-^ 
Mass(FD) : m/e 467 (M) 
mp : 258'C (decomposition) 
Example 47-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-7- 
(l-n-pentanesulfonylcarbamqyl)-4(lH)-quinazolinone (0.47 g) was obtained as 
white crystals from 7-carboxy-l-(2,4-dichlorobenzyl)-2-methyl-4(lH)- 
quinazolinone (0.36 g), N,N'-carbonyldiimidazble (0.32 g), DBU (0.30 ml) and 1-n- 
pentanesulfonamide (0.30 g^. 

*H-NMR(DMSO-d6,<y ppm) : 0.80(3H,t, J=7.3Hz), 1.18-1.26(2H,m), 1.29-1.35(2H, 
m), 1.60-1.67(2H, m), 2.67(3H, s), 3.48(2H, t, J=8.3Hz), 5.70(2H, s), 7.14(1H, d, 
J=8.6Hz), 7.33-7.36(lH, m), 7.83-7.86(2H, m), 8.07(1H, d, J=8.4Hz), 8.33(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1738, 1694cm'' 
Mass(FD) : m/e 496(M+ 1) 
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mp : leS-lTO'C 
Example 47-2 

In the same manner as in Example 1, 7-(benzenesulfonylcarbamoyl)- 1- 
(2,4-dichlorobenzyl)-2-methyl-4(lH)-quinazolmone (0.50 g) was obtained as white 
crystals from 7-carboxy- l-(2,4-dichlorobenzyl)-2-methyl-4( lH)-quinazolinone 
(0.36 g\, N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide 
(0.31 g). 

*H-NMR(CDCl3,<5 ppm) : 2.66(3H, s), 5.68(2H, s), 7.11(1H, d, J=8.5Hz), 7.31(1H, 
dd, J=8.4 and 2.1Hz), 7.61(2H, t, J=7.9Hz), 7.71(1H, t, J=7.5Hz), 7.80(1H, s), 
7.84(1H, d, J=2.1Hz), 7.94(2H, d, J=7.9Hz), 8.03(1H, d, J=8.2Hz), 8.29(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1735, 1698cm-* 
Mass(FD) : m/e 502(M+1). 
mp:214-216"C 
Example 48 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-l,4-dihydro- 
2-methyl-7-(l-n-pentanesulfonylcarbamoyl)quina2oline hydrochloride (0.075 g) 
was obtained as white ciystals from 7-carboxy-l-(2,4-dichlorobenzyl)-l,4- 
dihydro-2-methylquinazoline 1/2 sulfate (O.lOOg), N,N'-carbonyldiimidazole 
(0. 1 22 g) , DBU (0 . 1 1 ml) and benzenesulfonamide (0. 113 gj . 

»H-NMR(DMSO-d6,(5 ppm) : 0.79(3H, t, J=7.3Hz), 1.18-1.34(4H,m), 1.55-1.65(2H, 
m), 2.43(3H, s), 3.40-3.50(2H, m), 4.86(2H, s), 5.30(2H, s), 7.27(1H, s), 7.37 (IH, s), 
7.38(1H, d, J=2.0Hz), 7.41(1H, d, J=8.2Hz), 7.79(1H, d, J=1.9Hz), 7.81(1H, d, 
J=7.9Hz), 11.4(lH,brs), 12.1(lH,brs) 

IR(Nujol) : 1685cm-* 
Mass(FD) : m/e 482(M+ 1) 
mp:184-186"C 
Example 49 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamcyl)- 
l-(2,4-dichlorobenzyl)-3-methyl-2(lH)-quinoxalinone (0.17 gH was obtained from 
7-carbo5cy-l-(2,4-dichloroben2yl)-3-methyl-2(lH)-quinoxalinone (0.28 g), N.N*- 
carbonyldiimidazole (0.23 g), DBU (0.21 ml) and 1-n-butanesulfonamide (0.19 g). 
*H-NMR(DMSO-d«,(5 ppm) : 0.81(3H, t, J=7.4Hz), 1.3 2-1.40(2H, m), 1.62(2H, 
quint, J=7.5Hz), 2.51(3H, s), 3.47(2H, t, J=7.5Hz), 5.48(2H, s), 6.88(1H, d, 
J=8.6Hz), 7.25(1H, dd, J=8.5 and 2.3Hz), 7.69 (IH, s), 7.75(1H, d, J=2.3Hz), 
7.86(1H, d, J=8.4Hz), 7.90(1H, d, J=8.3Hz), 12.2(1H, brs) 

IR(Nujol) : 1708, 1692cm'* 
Mass(FD) : m/e481 (M) 
mp : 223-225''C 
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Example SO 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbampyl)- 
l-(2,4-dichloroben2yl)-4-methyl-2,3-(lH,4H)-quinoxalinedione (0.32 g) was 
obtained from 7-carboxy-l-(2,4-dichlorobenzyl)-4-methyl-2,3-(lH,4H)- 
quinoxalinedione (0.28 g), N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and 
1-n-butanesulfonamide (0. 18 g). 

*H-NMR(DMSO-de,<y ppm) : 0.80(3H, t, J=7.3Hz), 1.30-1.38(2H, m), 1.60(2H, 
quint., J=7.7Hz), 3.46(2H, t, J=7.2Hz), 3.59(3H, s), 5.37(2H, s), 7.17(1H, d, 
J=8.5Hz), 7.28(1H, dd, J=8.5 and 2.2Hz), 7.45 (IH, d, J= 1.8Hz), 7.58(1H, d, 
J=8.8Hz), 7.75(1H, d, J=2.1H2), 7.86(1H, dd, J=7.2 and 1.8Hz), 12.1(1H, brs) 

IR(Nujol) : 1682cm * 
Mass(FD) : m/e 497 (M) 
mp : 243-246°C 
Example 51 

In the same manner as in Example 1, 4-(2,4-dichloroben2yI)-5-ethyI-3-(l- 
n-pentanesulfonylcarbamoyl)imidazo[l,2-b]pyrazole (0.140 g) was obtained from 
3-carboxy-4-(2,4-dichlorobenzyl)-5-ethylimidazo(l,2-b]pyrazole (0.546 g), N.N*- 
carbonyldiimidazole (0.524 g), 1-n-pentanesulfonamide (0.488 g) and DBU (0.491 

g). 

»H-NMR(CD30D,<y ppm) : 0.77(3H, t, J=7.1Hz), 1.11-1.27(7H, m), 1.58(2H, m), 
2.45(2H, m), 3.26(2H, m), 5.78(2H, s), 6.43(1H, d, J=8.4Hz), 7.12(1H, dd, J=8.4 
and 2.1Hz), 7.36(1H, s), 7.43(1H, d, J=2.1H2), 8.01 (IH, s) 

IR(Nujol) : 1661cm"* 
Mass(FD) : m/e 470(M) 
mp : 165-166.5'C 
Example 52 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(l-n-pentanesulfonylcarbamoyl)imidazo[l,2-a]pyridine (0.07 g) was obtained from 
a crude purification product of 6-carbo3Qr-3-(2,4-dichlorobenzyl)-2- 
methylimidazo[l,2-a]pyridine (0.40 g), N,N'-carbonyldiimidazole (0.32 g), DBU 
(0.30 ml) and l-n-pentanesulfonamide (0.31 g). 

*H-NMR(DMSO-d«,<5 ppm) : 0.8(3H, t, J=7.2Hz), 1.21-1.37(4H, m), 1.61- 1.68(2H, 
m), 2.26(3H, s), 3.33(2H, m), 4.44(2H, s), 6.86(1H, d, J=8.1Hz), 7.30(1H, dd, J=8.3 
and 2.2Hz), 7.62(1H, d, J=9.3Hz), 7.69(1H, d, J=2.1H2), 7.77 (IH, brs), 8.84(1H, s) 

IR(Nujol) :. 1659cm * 
mp : 264-267"C 
Eaxample 53-1 

In the same manner as in Example 1, 6-(n-pentanesulfonylcarbamoyl)-4- 
(4-phenylphenylo3Qr)quinoline (91 mg) was obtained as a brown powder from 4- 
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(4-phenylphenylo3cy)-6-qumolinecarboxylic add (227 mg). 

'H-NMR(DMSO-d6) : 0.83 (3H, t, J= 7 Hz), 1.19-1.39 (4H, br), 1.57-1.70 (2H, br), 
3.20 (2H, br), 6.72 (IH, d, J= 4 Hz), 7.38-7.53 {5H, m), 7.73 (2H, d, J= 8 Hz), 7.85 
(2H, d, J= 8 Hz), 8.00 (IH, d, J= 8 Hz), 8.32 {IH, d, J= 8 Hz), 8.73 (IH, d, J= 4 Hz), 
8.98 (IH, s) 
Example 53-2 

In the same manner as in Example 1, 6-(n-p€ntanesulfonylcarbamoyl)-4- 
(4-phenylbenzylo^)quinoline (814 m^ was obtained as a white powder from 4- 
(4-phenylbenzyloxy)-6-quinolinecarboxylic acid (600 mg). 

^H-NMR (DMSO-d«) : 0.80 (3H, t, J= 7 Hz), 1.20-1.33 {4H, br), 1.52-1.64 (2H, br), 
3.03-3.09 (2H, m), 5.49 (2H, s), 7.15 (IH, d, J= 7 Hz), 7.38 (IH, m), 7.48 (2H, m), 
7.64-7.75 (6H, m), 7.87 (IH, d, J= 8 Hz), 8.26 (IH, d, J= 8 Hz), 8.70 (IH, d, J= 7 Hz), 
8.80 (IH, s) 
Example S4 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-ethyl-5- 
(((E)-pentene-l-sulfonyl)carbamoyl)benzo[b]furan (0.24 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2-ethylbenzo[b]furan (0.30 g), 
N,N'-carbonyldiunidazole (0.28 g), DBU (0.26 ml) and 1-pentene-l-sulfonamide 
(0.30 g). 

*H-NMR(DMSO-d6,(5 ppm) : 0.86(3H, t, J=7.4Hz), 1.18(3H, t, J=7.5Hz), 1.40- 
1.48(2H, m), 2.23(2H, quartet, J=7.0Hz), 2.77(2H, quartet, J=7.5H2^, 4.09(2H, s), 
6.76(1H, d, J=15.2Hz), 6.83-6.90(lH, m), 7.13(1H, d, J=8.4Hz), 7.33 (IH, dd, 
J=8.4 and 2.2Hz), 7.62(lH, d, J=8.7Hz), 7.64(1H, d, J=2.1Hz), 7.81(1H, dd, J=8.8 
and 1.8Hz), 7.99(1H, d, J=1.6Hz), 12.05(1H, brs) 
IR(Nujol) : 1657cm"* 
mp:191-192"C 
Example 55-1 

In the same manner as in Example 1, l-(2,4-dichloroben2yl)-3-ethyl-6-(l- 
n-pentanesulfonylcarbamqyl)-lH-indazole (0.47 ^ was obtained from 6-carbo3cy- 
l-(2,4-dichlorobenzyl)-3-ethyl-lH-indazole (0.35 g), N,N'-carbonyldiimidazole (0.32 
g), DBU (0.30 ml) and 1-n-pentanesuIfonamide (0.30 g). 

*H-NMR(DMSO-d«,<y ppm) : 0.82(3H, t, J=7.2Hz), 1.23-1.40(7H, m), 1.65-1.73(2H, 
m), 2.95(2H, quartet, J=7.6Hz), 3.52(2H, t, J=7.8Hz), 5.70(2H, s), 6.7 1(1H, d, 
J=8.4Hz), 7.34(1H, dd, J=8.4 and 2. IHz), 7.64(1H, dd, J=8.5 and 1.3Hz), 7.68(1H, 
d, J=2.1Hz), 7.91(1H, d, J=8.5Hz), 8.32(1H, s), 12.07(1H, brs) 
IR(NujoI) : 1690cm"* 
Example 55-2 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-l- 
(2,4-dichlorobenzyl)-3-ethyl-lH-indazole (0.38 g) was obtained as pale-yellow 
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crystals from 6-carb(»Qr-l-(2,4-dichlorobenzyl)-3-ethyl-lH-mdazole (0.35 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 ^. 
»H-NMR(DMSO-de,<5 ppm) : 1.27(3H, t, J=7.5Hz), 2.93(2H, quartet, J=7.6Hz), 
5.69(2H, s), 6.67(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.4 and 2.2Hz), 7.55(1H, dd, 
J=8.5 and 1.3Hz), 7.64(2H, t, J=7.4Hz), 7.68(1H, d, J=2.1Hz), 7.72(1H, t, J=7.4Hz), 
7.87(1H, d, J=8.5Hz), 8.01(2H, d, J=7.8Hz), 8.28(1H, s), 12.55(1H, brs) 
IR(Nujol) : 1697cm"* 
mp : 208-209°C 
Sxample 56 

In the same manner as in Example 1, 6-(ben2enesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-methylirnidazo[l,2-a]pyridine (0.07 g) was obtained as a 
brown solid from a crude purification product of 6-carboxy-3-(2,4- 
dichloroben2yl)-2-methylimidazo[l,2-alpyridine (0.20 g), N,N'-carbonyldiimidazole 
(0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
mp: 308-3 10°C 

*H-NMR(DMSO-de,<y ppm) : 2.33(3H, s), 4.51(2H, s), 7.05(1H, d, J=8.3Hz), 
7.30(lH,dd,J=8.4and 2.1Hz), 7.56(2H, t,J=7.6Hz), 7.60-7.63 (lH,m), 7.71 (lH,d, 
J=2.2Hz), 7.87(1H, d, J=8.4Hz), 7.94(2H, d, J=7.2Hz), 8.09-8. 14(1H, m), 8.98(1H, 
brs) 

IR(Nujol) : 1664cm"* 
Mass(FD) : m/e 473(M) 
Example 57-1 

In the same manner as in Example 1, 3-((2,3-dichlorobenzyl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-3H-imidazoI4,5-b]pyridine (32 mg) was obtained as 
white crystals from 3-(2,3-dichloroben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylic add (45 m^. 

»H-NMR(DMSO-d6) : 0.79(3H, t, J=8Hz), 1.19-1.40(4H, m), 1.65-1.75(2H, m), 
2.51(3H, s), 3.52(2H, t, J=8Hz), 5.86(2H, s), 6.60(1H, d, J=8Hz), 7.27(1H, t, J=8Hz), 
7.62(1H, d, J=8Hz), 8.0 1(1H, d, J=8Hz), 8.22(1H, dd, J=8Hz) 
Mass(ESI) : 467(M-H)- 
Example 57-2 

In the same manner as in Example 1, 3-((3-chlorobenzo|b]thiophene-2- 
yl)methyl)-2-methyl-5-n-pentanesulfonylcarbamoyl-3H-imidazo[4,5-b]pyridine(47 
mg) was obtained as pale-yellow crystals from 3-((3-chlorobenzo[b]thiophen-2- 
yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (78 mg). 
»H-NMR(DMSO-de) : 0.79(3H, t, J=8Hz), 1.22-1.41(4H, m), 1.68-1.78(2H, m), 
2.63(3H, s), 3.57(2H, t, J=8Hz), 6. 13(2H, s), 7.43-7.58(2H, m), 7.80(1H, d, J=8Hz), 
7.92(1H, d, J=8Hz), 8.03(1H, d, J=8Hz), 8.20(1H, dd, J=2.8Hz) 
Mass(ESl) : 489(M-H)- 
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Eixample 58 

In the same manner as in Example 1, 3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-(n-pentanesulfonylcarbampyl)benzoIb]thiophene (125 mg) was obtained 
as white crystals from 3-(2-chloro-4-phenylbenzyl)-2-methylbenzo[b]thiophene-5- 
carbojcylic add (130 m^. 

»H-NMR(DMSO-d«) : 0.78(3H, t, J=7Hz), 1.17-1.38(4H, m), 1.60-1.72(2H, m), 
2.47(3H, s), 3.49(2H, t, J=8Hz), 6.81(1H, d, J=8Hz), 7.32-7.48(4H, m), 7.65(2H, d, 
J=8Hz), 7.80-7 .86(2H, m), 8.08(1H, d, J=8Hz), 8.23(1H, s) 
Mass(ESI) : 524(M-H)- 
Bicample 59 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(((E)-l-pentene-l-sulfonyl)carbamoyl)-3H-imidazo[4,5-b]pyridine(47mg) 
was obtained as pale-yellow crystals from 3-(2-chloro-4-phenylben2yl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (78 mg). 

»H-NMR(DMSO-d«) : 0.86(3H, t, J=7Hz), 1.40-1.49(2H, m), 2.20-2.28(2H, m), 
2.52(3H, s), 5.87(2H, s), 6.72-6.80(2H, m), 6.87-6.97(lH, m), 7.35-7 .48(3H, m), 
7.53(1H, d, J=8Hz), 7.67(1H, d, J=8Hz), 7.85(1H, s), 7.98(1H, dd, J=2.8Hz), 
8.19(lH,d, J=8Hz) 

Mass(ESI) : 507(M-H)" 
Example 60-1 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(l-pentanesulfonylcarbamoyl)-lH-indazole (0.16 ^ -was obtained as 
pale-yellow crystals from 6-carbo3cy-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH- 
indazole (0.28 g), N.N'-carbonyldiimidazole (0.32 g), DBU (0.31 ml) and 1- 
pentanesulfonamide (0.30 g). 

*H-NMR(DMSO-d6,<5 ppm) : 0.81(3H, t, J=7.3Hz), 1.22-1.30(2H, m), 1.32-1.39(2H, 
m), 1.66-1.73(2H, m), 2.53(3H, s), 3.52(2H, t, J=7.7Hz), 5.75(2H, s), 6.84(1H, d, 
J=8.2Hz), 7.36-7.40(lH, m), 7.45(2H, t, J=7.6Hz), 7.54(1H, dd, J=8.0 and 1.9Hz), 
7.64-7.67(3H, m), 7.78(1H, d, J=1.9Hz), 7.88(1H, d, J=8.3Hz), 8.38(1H, s), 
12.09(1H, brs) 
IR(Nujol) : 1684 cm'^ 
mp : 172-173'C 
Example 60-2 

In the same manner as in Example 1, 6-(ben2enesulfonylcarbamqyl)-l-(2- 
chloro-4-phenylbenzyl)-3-methyl-lH-indazole (0.17 g) was obtained as pale-yellow 
crystals from 6-carboxy-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH-indazole (0.25 
g), N,N'-carbonyldiimidazole (0.30 ^, DBU (0.30 ml) and benzenesulfonamide (0.29 

g). 

»H-NMR(DMSO-d6,<5 ppm) : 2.51(3H, s), 5.73(2H, s), 6.80(1H, d, J=8.1Hz),7.36- 
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7.40(1H, m), 7.45(2H, t, J=7.7Hz), 7.53(1H, dd, J=8.2 and 1.9Hz), 7.56(1H, dd, 
J=8.6 and 1.2Hz), 7.60-7.68(3H, m), 7.69-7.74{lH, m), 7.78(1H, d, J=1.8Hz), 
7.84(1H, d, J=8.9Hz), 7.99-8.02(2H, m), 8.34(1H, s), 12.57(1H, brs) 
IR(Nujol) : 1702 cm"* 
mp:211-212'C 
Example 60-3 

In the same manner as in Example 1, {E)-l-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-({2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.25 g) was obtained 
as pale-yellow crystals from 6-carbo3cy-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH- 
indazole (0.27 g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.31 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.37 g). 

»H-NMR(DMSO-de,<y ppm) : 2.52(3H, s), 5.74(2H, s), 6.81(1H, d, J=8.2Hz),7.35- 
7.83(15H, m), 7.87(1H, d, J=9.0Hz), 8.39(1H, s), 12.35(1H, brs). 

IR(Nujol) : 1687 cm"* 
mp : 241-242''C 
Example 60-4 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(((E)-l-pentene-l-sulfonyl)carbamoyl)-lH-inda2ole (0.10 ^ was obtained 
as pale-yellow crystals from 6-carbo3cy-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH- 
indazole (0.22 g), N.K-carbonyldiimidazole (0.16 g), DBU (0.15 ml) and 1- 
pentene-l-sulfonamide (0.15 g^. 

*H-NMR(DMSO-d6,<y ppm) : 0.86(3H, t, J=7.4Hz), 1.42-1.48(2H, m), 2.21-2.27(2H, 
m), 2.53(3H, s), 5.74(2H, s), 6.77-6.83(2H, m), 6.87-6.92(lH, m), 7.38(1H, t, 
J=7.3Hz), 7.45(2H, t, J=7.6Hz), 7.54(1H, dd, J=7.8 and 2.1Hz), 7.61-7.67(3H, m), 
7.79(1H, d, J=1.8Hz), 7.87(1H, d, J=8.5Hz), 8.35(1H, s), 12.20(1H, brs) 

IR(Nujol) : 1682 cm** 
mp:201-202»C 
Example 60-5 

In the same manner as in Example 1 , l-(2-chloro-4-phenylben2yl)-3- 
methyi-6-((4^vinylbenzene)sulfonylcarbamoyl)-lH-indazole (0. 10 g) was obtained 
as .a pale-yellow powder from 6-carboxy-l-(2-chloro-4-phenylbenzyl)-3-methyl- 
IH-indazole (0.25 g), N,N'-carbonyldiimidazole (0.18 g), DBU (0.18 ml) and (4- 
vinylbenzene)sulfonamide (0.22 g). 

»H-NMR(DMSO-de,<5 ppm) : 2.51(3H, s), 5.46(1H, d, J=11.0Hz), 5.74(2H, s), 
6.02(1H, d, J=17.7Hz), 6.75-6.84(2H, m), 7.34-7.85(1 IH, m), 7.97(2H, d, J=8.5Hz), 
8.33(1H, s), 12.5 1(1H, brs) 
IR(Nujol) : 1694 cm"* 
Example 60-6 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
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methyl-6-((4-methylbenzene)sulfonylcarbamoyl)-lH-indazole (0.10 g) was 
obtained as white crystals from 6-earboxy-l-(2-chloro-4-phenylbenzyl)-3-methyl- 
IH-indazole (0.25 g), N,N'-carbonyldiimidazole (0.18 g), DBU (0.18 ml) and (4- 
methylbenzene) sulfonamide (0.20 g^. 

*H-NMR(DMSO-de,<5 ppm) : 2.36(3H, s), 2.50(3H, s), 5.72(2H, s), 6.02(1H, d, 
J= 17.7Hz), 6.79(1H, d, J=8.1Hz), 7.37-7.48(5H, m), 7.52(1H, d, J=8.1Hz), 7.58(1H, 
d, J=7.8Hz), 7.80(1H, d, J=8.4Hz), 7.86(2H, d, J=8.2Hz), 8.27(1H, s), 12.50(1H, 
brs) 

IR(Nujol) : 1706 cm"* 
mp:188-190'C 
Eicample 61-1 

In the same manner as in Example 1, l-(4-bromo-2-chlorobenzyl)-3- 
methyl-6-(l-pentanesulfonylcarbamoyl)-lH-indazole (0.25 g) was obtained as 
pale-yellow amorphous from l-(4-bromo-2-chlorobenzyl)-6-carboxy-3-methyl-lH- 
indazole (0.25 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and 1- 
pentanesuUbnamide (0.20 g). 

^H-NMR(DMSO-d6,<5 ppm) : 0.82(3H, t, J=7.2Hz), 1.24-1.40(4H, m), 1.67-1.73(2H, 
m), 2.51(3H, s), 3.52(2H, t, J=7.7Hz), 5.67(2H, s), 6.71(1H, d, J=8.3Hz), 7.46(1H, 
dd, J=8.3 and 1.9Hz), 7.64(1H, d, J=8.4Hz), 7.79(1H, d, J=2.0Hz), 7.87(1H, d, 
J=8.4Hz), 8.34(1H, s), 12.06(1H, brs) 
IR(Nujol) : 1694 cm'* 
Example 61-2 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-l-(4- 
bromo-2-chloroben2yl)-3-methyl-lH-indazole (0.19 g) was obtained as white 
crystals fh)m l-(4-bromo-2-chloroben2yl)-6-carbo3cy-3-methyl-lH-indazole (0.25 
g), N,N'-carbonyldiimidazole (0.21 ^, DBU (0.20 ml) and benzenesulfonamide (0.21 

g). 

*H-NMR(DMSO-d«,<y ppm) : 2.50(3H, s), 5.66(2H, s), 6.67(1H, d, J=8.3Hz), 

7.46(1H, dd, J=8.3 and 1.9Hz), 7.56(1H, d, J=8.4Hz), 7.64(2H, brt, J=6.6Hz), 

7.71(1H, bni, J=7.1Hz), 7.78(1H, d, J=7.1Hz), 7.80-7.84(lH, m), 8.01(2H, d, 

J=7.5Hz), 8.29(1H, s), 12.58(1H, brs) 

IR(Nujol) : 1702 cm * 

mp:213-215'C 

Example 61-3 

In the same manner as in Example 1, (E)-l-(4-bromo-2-chlorobenzyl)-3- 
methyl-6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.18 g) was obtained 
as white ciystals from l-(4-bromo-2-chlorobenzyl)-6-carboxy-3-methyl- IH- 
indazole (0.25 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.24 g). 
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*H-NMR(DMSO-d6,<5 ppm) : 2.50{3H, s), 5.66(2H, s), 6.68{1H, d, J=8.4Hz),7.43- 
7.48(4H, m), 7.53(1H, d, j=15.6Hz), 7.63(1H, dd, J=8.5 and 1.3Hz), 7.67(1H, d, 
J=15.5Hz), 7.77(1H, d, J=1.9Hz), 7.78(2H, d, J=2.0Hz), 7.85(1H, d, J=8.5Hz), 
8.34(1H, s), 12.35(1H, brs) 
IR(Nujol) : 1691 cm"^ 
mp: 211.5-212.5°C 
Example 62-1 

In the same manner as in Example 1, 3-(2,4-dichlorobeiizyl)-2-methyl-5- 
(((E)-l-pentene-l-sulfonyl)carbamoyl)benzo[b]furan (0.095 g) was obtained as 
white crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (0.27 
g), N,N'-carbonyldiimidazole (0.26 ^, DBU (0.26 ml) and 1-pentene-l-sulfonamide 
(0.26 g). 

'H-NMR(DMSO-d6,<y ppm) : 0.86(3H, t, J=7.4Hz), 1.39-1.48(2H, m), 2.23(2H, 
quartet, J=7.3Hz), 2.41(3H, s), 4.08(2H, s), 6.76(1H, d, J=15.1Hz), 6.83-6.90(lH, 
m), 7.17(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.3 and 2.2Hz), 7.60(1H, d, J=8.6Hz), 
7.64(1H, d, J=2.7Hz), 7.80(1H, dd, J=8.6 and 1.8Hz), 7.96(1H, d, J=1.7Hz), . 
12.07(1H, brs) 
IR(Nujol) : 1659 cm"^ 
mp:158-159°C 
Example 62-2 

In the same manner as in Example 1 , (E)-3-(2,4-dichlorobenzyl)-2-methyl- 
5-((2-phenylethenyl)sulfonylearbamoyl)benzo[b]furan (0. 14 was obtained as 
pale-yellow crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan 
(0.27 g), N,N'-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and (E)-(2- 
phenylethenyl)sulfonamide (0.31 g)J 

*H-NMR(DMSO-d6,(y PPm) : i2.39(3H, s), 4.07(2H, s), 7.15(1H, d, 
J=8.4Hz),7.31(lH, dd, J=8.4 and 2.1Hz), 7.40-7.57(6H, m), 7.62(1H, d, J=2.2Hz), 
7.69-7.72(2H, m), 7.83(1H, dd, J=8.6 and 1.8Hz), 7.97(1H, d, J=1.7Hz) 
IR(Nujol) : 1685 cm"* 
mp : 184-185'C 
^cample 62-3 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
((4-vinylbenzene)sulfonylcarbamoyl)benzo[blfuran (0.23 gi was obtained as a pale- 
yellow powder from 5-carboxy-3-(2,4-dichloroben2yl)-2-methylbenzo-[b]furan 
(0.27 g), N,N'-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and 4- 
vinylbenzenesulfonamide (0.31 g). 

*H-NMR(DMSO-d6,d ppm) : 2.39(3H, s), 4.07(2H, s), 5.46(1H, d, J=ll.lHz), 
6.01(1H, d, J=17.6Hz), 6.82(1H, dd, J=17.7 and ll.lHz), 7.16(1H, d, J=8.4Hz), 
7.32(1H, dd, J=8.3 and 2.2Hz), 7.57(1H, d, J=8.7Hz), 7.62(1H, d, J=2.1Hz), 
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7.70(2H, d, J=8.4Hz), 7.75(1H, dd, J=8.6 and 1.8Hz), 7.91-7.94(3H, m), 12.40(1H, 
bre) 

IR(Nujol) : 1684 cm"^ 
mp:210-2irC 
Example 63-1 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)benzo[b]furan (0.20 ^ was obtained as 
white crystals from 5-carboxy-3-(2-chloro-4-phenylben2yl)-2-methylben2o[b]furan 
(0.25 g), N,N'-carbonyldiimidazole (0.23 g), DBU (0.22 ml) and 1-pentane- 
sulfonamide (0.22 g). 

»H-NMR(DMSO-d6,(5 ppm) : 0.77(3H. t, J=7.3Hz), 1.19-1.35(4H, m), 1.61-1.67(2H, 
m), 2.45(3H, s), 3.45-3.55(2H, m), 4.14(2H, s), 7.25(1H, d, J=8.1Hz), 7.36(1H, t, 
J=7.3Hz), 7.44(2H, t, J=7.6Hz), 7.54(1H, dd, J=8.0 and 1.8Hz), 7.61(1H, d, 
J=8.7Hz), 7.65(2H, d, J=7.3Hz), 7.76(1H, d, J=1.8Hz), 7.83(1H, dd, J=8.7 and 
1.8Hz), 8.05(1H, s), 12.01(1H, brs) 
IR(Nujol) : 1685 cm*^ 
mp : 150-1 5 1'C 
Example 63-2 

In the same manner as in Example 1, 5-(ben2enesulfonyIcarbamoyl)-3-(2- 
chIoro-4-phenylbenzyl)-2-methyIbenzo[b]furan (0.18 g) was obtained as white 
crystals from 5-carbo3cy-3-(2-chIoro-4-phenylbenzyl)-2-methylbenzo-[b]furan (0.25 
g), N,N*-carbonyldiimidazole (0.23 gj, DBU (0.22 ml) and benzenesulfonamide (0.23 

g). 

*H-NMR(DMSO-de, <5 ppm) : 2.43(3H, s), 4.12(2H, s), 7.22(1H, d, J=8.1Hz), 
7.37(1H, t, J=7.4Hz), 7.45(2H, t, J=7.6Hz), 7.53(1H, d, J=8.1Hz), 7.57-7.62(3H, m), 
7.63-7.69(3H, m), 7.74-7.77(2H, m), 7.95t8.00(3H, m), 12.45(1H, brs) 
IR(Nujol) : 1703 cm'^ 
mp : 185-186'C 
Exam^e 63-3 

In the same manner as in Example 1, (E)-3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-((2-phenylethenyl)sulfonyIcarbamoyl)benzo[b]furan (0.28 g) was 
obtained as white. crystals from 5-carboxy-3-(2-chloro-4-phenylben2yl)-2- 
methylbenzolbjfuran (0^25 g), N,N'-carbonyldiimidazole (0.23 gj, DBU (0.22 ml) 
and (E)-(2-phenylethenyl)sulfonamide (0.27 g). 

»H-NMR(DMSO-d6,(y ppm) : 2.43(3H, s), 4.12(2H, s), 7.20(1H, d, J=7.8Hz), 7.34- 
7.58(10H, m), 7.64(2H, d, J=7.4Hz), 7.69(2H, brs), 7.75(1H, s), 8.04{1H, s) 

IR(Nujol) : 1698 cm'^ 
mp:218-219"C 
Example 63-4 
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In the same manner as in Example 1, 3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-(4-vinylbenzenesulfonylcarbamoyl)ben2o[b]furan (0.28 g) was obtained 
as a white powder from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2- 
methylbenzo[blfuran (0.25 g), N,N'-carbonyldiimjdazole (0.23 g), DBU (0.22 ml) 
and 4-vinylben2enesulfonamide (0.27 ^. 

*H-NMR(DMSO-de,<5 ppm) : 2.43(3H, s), 4.12(2H, s), 5.44(1H, d, J=11.0Hz), 
5.99(1H, d, J= 17.7Hz), 6.78(1H, dd, J=17.7 and ll.OHz), 7.22(1H, d, J=8.2Hz), 
7.37(1H, t, J=7.2Hz), 7.44(2H, t, J=7.7Hz), 7.54(1H, dd, J=8.1 and 1.8Hz), 7.59(1H, 
d, J=8.7Hz), 7.64-7.69(4H, m), 7.74-7.77(2H, m), 7.93(2H, d, J=8.4Hz), 8.00(1H, d, 
J=1.7Hz), 12.46(1H, brs) 
IR(Nujol) : 1706 cm'* 
mp: 176-178»C 
Eacample 63-5 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(((E)-l-pentene-l-sulfonyl)carbamoyl)benzo[b]furan (0.28 g) was 
obtained as a white powder from 5-carboxy-3-(2-chloro-4-phenylben2yl)-2- 
methylbenzo[b]furan (0.22 g), N,N'-carbonyldiimidazole (0.16 g), DBU (0.15 ml) 
and i-pentene-l-sulfonamide (0.27 g). 

*H-NMR(DMSO-d6,<5 ppm) : 0.84(3H, t, J=7.4Hz), 1.37-1.45(2H, m), 2.18-2.24(2H, 
m), 2.45(3H, s), 4.14(2H, s), 6.75(1H, d, J=15.2Hz), 6.82-6.89(lH, m), 7.23(1H, d, 
J=8.0Hz), 7.37(1H, t, J=7.4Hz), 7.44(2H, t, J=7.6Hz), 7.77(1H, d, J=1.9Hz), 
7.81(1H, d, J=8.6Hz), 8.04(1H, s), 12.07(1H, brs) 
IR(Nujol) : 1688 cm"* 
mp : 166-167°C 
Example 64-1 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)benzoIb]furan (0.07 gH was obtained as 
white crystals from 3-(4-bromo-2-chIorobenzyl)-5-carboxy-2-methylbenzo- 
[blfuran (0.21 g), N,N'-carbonyldiimida2ole (0.19 g), DBU (0.18 ml) and 1- 
pentanesulfonamide (0.18 g). 

*H-NMR(DMSO-d«,<5 ppm) : 0.81(3H, t, J=7.3Hz), 1.23-1.29(2H, m), 1.31-1.38(2H, 
m), 1.63-1.70(2H, m), 2.42(3H, s), 3.49(2H, t, J=7.8Hz), 4.07(2H, s), 7.12(1H, d, 
J=8.4Hz), 7.45(1H, dd, J=8.3 and 2. IHz), 7.61(1H, d, J=8.6Hz), 7.75(1H, d, 
J=2.1Hz), 7.82(1H, dd, J=8.6 and 1.9Hz), 7.99(1H, d, J=1.7Hz), 11.95(1H, brs) 

IR(Nujol) : 1688 cm * 
mp : 133-134.5'C 
Example 64-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
bromo-2-chlorobenzyl)-2-methylbenzo[blfuran (0.21 g) was obtained as white 
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crystals from 3-(4-bromo-2-chloroben2yl)-5-carboxy-2-methylbenzo-[b]furan (0.21 
g), N,N'-carbonyldiimidazole (0. 19 g), DBU (0. 18 ml) and benzenesulfonamide (0. 18 

g). 

»H-NMR(DMSO-de,(5 ppm) : 2.39(3H, s), 4.05(2H, s), 7.09(1H, d, J=8.3Hz), 
7.45(1H, dd, J=8.3 and 2.0Hz), 7.58(1H, d, J=8.7Hz), 7.62(2H, t, J=7.7Hz), 7.68- 
7.72(1H, m), 7.74(1H, d, J=2.1Hz), 7.75(1H, dd, J=8.7 and 1.8Hz), 7.93(1H, d, 
J=1.7Hz), 7.96-7.99(2H, m), 12.45(1H, brs) 
IR(Nujol) : 1703 cm"^ 
mp : 176-177»C 
Bnample 64-3 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chlorobenzyl)-2- 
methyl-5-((2-phenylethenyl)sulfonylcarbamoyl)benzoIb]furan (0.13 g) was 
obtained as white crystals from 3-(4-bromo-2-chlorobenzyl)-5-carbo3cy-2- 
methylbenzo[b]furan (0.21 ^, N,N'-carbonyldiimidazole (0.19 g), DBU (0.18 ml) 
and (E)-(2-phenylethenyl)sulfonamide (0.21 ^. 

*H-NMR(DMSO-d6,(5 ppm) : 2.40(3H, s), 4.05(2H, s), 7.09(1H, d, J=8.3Hz), 7.42- 
7.47(5H, m), 7.49(1H, d, J=15.4Hz), 7.59(1H, d, J=8.7Hz), 7.64(1H, d, J=15.5Hz), 
7.73(1H, d, J=2.1Hz), 7.74-7.77(lH, m), 7.82(1H, dd, J=8.7 and 1.9Hz), 7.99(1H, d, 
J=1.8Hz), 12.20(1H, brs) ; 
IR(Nujol) : 1687 cm"^ 
mp:214-215"C 
Example 65-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyI)-2-methyl-5- 
.[(4-methylbenzene)sulfonylcarbamoyl]-3H-imida2o[4,5-b]pyridine (84 mg) was 
obtained as colorless crystals from 3-(2,4-dichloroben2yl)-2-methyl-3H- 
imidazoI4,5-b]pyridine-5-carboxylic acid (100 mg) and (4-methylbenzene)- 
sulfonamide (76 m^. 

^H-NMR(CDCl3) : 2.42(3H, s), 2.62(3H, s), 5.55(2H, s), 6.70(1H, d, J=8Hz), 7.21(1H, 
dd, J=8 and IHz), 7.35(2H, d, J=8Hz), 7.52(1H, d, J=lHz), 8.01-8. 12(3H, m) 
Mass(ESl) : m/z487 (M-1) 
mp: 127-128'C 
Example 65-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
[(4-vinylbenzene)sulfohylcarbamoyl]-3H-imidazo[4,5-b]pyridine (96 m^ was 
obtained as colorless crystals from 3-(2,4-dichloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3{ylic acid (100 mg) and (4-vinylbenzene)- 
sulfonamide (82 mg). 

»H-NMR(CDCl3) : 2.60(3H, s), 5.42(1H, d, J=10Hz), 5.54(2H, s), 5.89(1H, d, 
J=16Hz), 6.65-6.80(2H, m), 7.21(1H, dd, J=8 and IHz), 7.50-7.59(3H, m), 8.04- 
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8.14(4H, m) 

Mass{ESI) : m/z 499 (M- 1) 
mp : 194-195"C 
Example 65-3 

In the same manner as in Example 1, (E)-3-(2,4-dichloroben2yl)-2-methyl- 
5-I(2-phenylethenyl)sulfonylcarbamoyll-3H-imidazo[4,5-blpyridine (96 m^ was 
obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3g^lic add (100 mg) and (E)-(2-phenylethene)- 
sulfonamide (82 mg). 

»H-NMR(CDCl3) : 2.61(3H, s), 5.56(2H, s), 6.62(1H, d, J=8Hz), 7. 10-7.2 1(2H, m), 

7.37-7.46(2H, m), 7.50-7.58(2H, m), 7.82(1H, d, J=15Hz), 8.11(1H, d, J=8Hz), 

8.19(lH,d, J=8Hz), 10.0(1H, s) 

Mass(ESI) : m/z 499 (M-1) 

mp:192-194°C 

Example 65-4 

In the same manner as in Example 1, 5-((5-chIorothiophene-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dichlonDbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine 
(150 mg) was obtained as a white powder from 3-(2,4-dichlorobenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (165 mg) and 5-chlorothiophene-2- 
sulfonamide (140 mg). 

^H-NMR(CDCl3) : 2.61(3H, s), 5.55(2H, s), 6.68(1H, d, J=8Hz), 6.95(1H, d, J=4Hz), 
7.20(1H, dd, J=8 and 2Hz), 7.52(1H, d, J=2Hz), 7.76(1H, d, J=4Hz), 8.1 1(1H, d, 
J=8Hz), 8.15(1H, d, J=8Hz), 10.05(1H, brs) 
Mass{ESI) : m/e 513 (M-H)' 
mp : 206-207"C 
Example 65-5 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dichIorobenzyl)-2-methyl-3H-imidazo[4,5-blpyridine 
(152 mg) was obtained as a white powder from 3-(2,4-dichloroben2yl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carbaxylic acid (166 mg) and 5-bromothiophene-2- 
sulfonamide (176 mg). 

»H-NMR(CDCl9) : 2.64(3H, s), 5.56(2H, s), 6.68(1H, d, J=8Hz), 7.10(1H, d, J=4Hz), 
7.22(1H, d, J=8Hz). 7.53(1H, s). 7.74(1H, d, J=4Hz), 8.1 1(1H, d, J=8Hz), 8.16(1H, d, 
J=8Hz), 10.05(1H, brs) 
Mass(ESI) : m/e 557, 559 (M-H)- 
mp : 168- 169*0 
Example 66-1 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chloroben2yl)-2- 
methyl-5-[(2-phenylethenyl)sulfonylcarbamoyl)-3H-imidazo(4,5-b]pyridine (77 m^ 
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was obtained as colorless crystals from 3-(4-bromo-2-chloroben2yl)-2-methyl-3H- 
imida2o[4,5-b]pyridine-5-carboxylic acid (100 mg) and (E)-(2- 
phenylethenejsulfonamide (72 mg). 

^H-NMR(CDCl3) : 2.61(3H, s), 5.56(2H, s), 6.62{1H, d, J=8Hz), 7.15(1H, d, J=15Hz), 
7.33(1H, dd, J=8 and IHz), 7.38-7.46(3H, m), 7,50-7.58(2H, m), 7.68(1H, brs), 
7.81(1H, d, J=15Hz), 8.11(1H, d, J=8Hz), 8.19(1H, d, J=8Hz), 10.0(1H, brs) 
Mass(ESI) : m/z 545 (M- 1) 
mp : 204-205^*0 
Example 66-2 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-2- 
methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyridine (96 mg) 
was obtained as colorless crystals fix>m 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (4-vinylbenzene)- 
sulfonamide (72 mg), 

^H-NMR(CDCl3 ) : 2.61(3H, s), 5.44(1H, d, J=10Hz), 5.52(2H, s), 5.89(1H, d, 
J=16Hz), 6.61(1H, d, J=8Hz), 6.75(1H, dd, J=16 and lOHz), 7.38(1H, d, J=8Hz), 
7.54(2H, d, J=8Hz), 7.69(1H, brs), 8.03-8. 15(4H, m) 
Mass(ESI) : m/z 545 (M-1) 
mp : 208-2 10"C 
Example 67-1 

In the saiiie manner as in Example 1, 3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (70 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (4- 
vinylbenzene)sulfonamide (73 m^. 

*H-NMR(CDCl3 ) : 2.67(3H, s), 5.42(1H, d, J=10Hz), 5.61(2H, s), 5.85(1H, d, 

J=16Hz), 6.70(1H, dd, J=16 and lOHz), 6.89(1H, d, J=8Hz)i 7.38-7.52(6H, m), 

7.59(2H, d, J=8Hz), 7.73(1H, brs), 8.01-8. 12(4H, m) 

Mass(ESI) : m/z 54 1 (M- 1) 

mp:178-179"C 

Example 67-2 

In the same manner as in Example 1, (E)-3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-[(2-phenylethenyl)sulfonylcarbamoyl]-3H-imida2o[4,5-b]pyridine (78 m^ 
was obtained as colorless crystals from 3-(2-chloro-4-phenylben2yl)-2-methyl-3H- 
iniidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (E)-(2- 
phenylethene) sulfonamide (73 mg). 

'H-NMR(CDCl3) : 2.66(3H, s), 5.61(2H, s), 6.80(1H, d, J=8Hz), 7.12(1H, d, J=15Hz), 
7.34-7.60(1 IH, m), 7.71(1H, d, J=2Hz), 7.79(1H, d, J=15Hz), 8.1 1(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz), 10.6(1H, brs) 
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Mass(ESI) : m/z 54 1 (M- 1) 
mp:216-218"C 
Example 67-3 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-5-[(5- 
chlorothiophene-2-yl)sulfonylcarbamoyl]-2-me1±iyl-3H-imidaOT (78 
mg) was obtained as colorless crystals from 3-{2-chloro-4-phenylbenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and 5- 
chlorothiophene-2-sulfonamide (79 mg). 

*H-NMR(CDCl3) : 2.69(3H, s), 5.60(2H, s), 6.84-6.91(2H, m), 7.34-7.50(4H, m), 
7.52-7.60(2H, m), 7.67-7.74(2H, m), 8.09(1H, d, J=8H2), 8.13(1H, d, J=8H2) 
Mass(ESI) : m/z 555 (M-1) 
mp: 210-212^0 
Example 67-4 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (22 1 
mg) was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and (4- 
methylbenzene) sulfonamide (136 mg). 

^H-NMR(CDCl3) : 2.39(3H, s), 2.67(3H, s), 5.62{2H, s), 6.87(1H, d, J=8Hz), 7.27(2H, 
d, J=8Hz), 7.36-7.50(4H, m), 7.58(2H, d, J=8Hz), 7.72(1H, d, J=2Hz), 7.99(2H, d, 
J=8Hz), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 
Mass(ESI) : m/z 529 (M- 1) 
mp: 171-173*^0 
Example 67-5 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2Kdiloro-4-phenylbenzyl)-2-methyl-3H-inrddazo[4,5- 
bjpyridine (198 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo^lic acid (200 mg) and 
5-bromothiophene-2-sulfonaniide (192 mg). 

^H-NMR(CDCl3 ) : 2.68(3H, s), 5.61(2H, s), 6.87(1H, d, J=8Hz), 7.03(1H, d, 
J=5Hz), 7.36-7 .50(4H, m), 7.57(2H, d, J=8Hz), 7.65(1H, d, J=5Hz), 7.72(1H, s), 
8.09(1H, d, J=8Hz), 8.15(1H, d, J=8Hz). 

Mass(ESI) : m/z 60 1 (M- 1) 

mp : 205-207"C 
Example 67-6 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-5-[(4- 
ethylbenzene)sulfonylcarbamoyl]-2-methyl-3H-irnidazo[4,5-b]p3aidine (213 m^ 
was obtained as colorless crystals from 3-(2-chloro-4-phenyIben2yl)-2-methyl-3H- 
imidazo(4,5-b]pyridine-5-carboxylic acid (200 mg) and (4- 
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ethylbenzene)sulfonamide (147 mg), 

*H-NMR(CDCl3 ) : 1.22(3H, t, J=8Hz), 2.63-2.75(5H, m), 5.62(2H, s), 6.88(1H, d, 
J=8Hz), 7.29(2H, d, J-8Hz), 7.36-7.50(4H, m), 7.60(2H, d, J=8Hz), 7.73(1H, d, 
J=2Hz), 8.01(2H, d, J=8Hz), 8.07(1H, d, J=8Hz), 8.1 1(1H, d, J=8Hz). 

Mass(ESI) : m/z 529 (M-1) 

mp : 205-206'C 
Example 68 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoiyl)-3-[2- 
diloro-4-(thiophen-2-yl)benzyll-2-methyl-3H-imidazo[4,5-b]Ryridme (53 mg) was 
obtained as colorless crystals from 3-[2-chloro-4-(thiophene-2-yl)benzyll-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (58 mg) and 
benzenesulfonamide (36 mg) . 

'H-NMR(CDCl3 ) : 2.66(3H, s), 5.59(2H, s), 6.85(1H, d, J=8Hz), 7.10(1H, t, J=4Hz), 
7.32-7.39(2H, m), 7.44-7.52(3H, m), 7.59(2H, d, J=8Hz), 7.72(1H, brs), 8.05- 
8.14(4H,m). 

Mass(ESI) : m/z 521 (M-1) 

mp : 225-226"'C 
Example 69 

In the same manner as in Example 1, 5-(benzenesulfonyIcarbamoyl)-3-[2- 
chloro-4-(5-chlorothiophene-2-yl)benzyll-2-methyI-3H-imidazo[4,5-b]pyridine (27 
mg) was obtained as colorless crystals fix)m 3-[2-chlo^o-4-(5-chlo^othiophene-2- 
yl)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-ca^boxylic add (30 mg) and 
benzenesulfonamide (17 mg). 

*H-NMR(CDCla ) : 2.66(3H, s), 5.59(2H, s)', 6.82(1H, d, J=8Hz), 
6.91(1H, d, J=4Hz), 7.12(1H, d, J=4Hz), 7.38(1H, d, J=8Hz), 7.46-7.54(2H, m), 
7.59-7.65(2H, m), 8.04-8. 19(4H, m). 

Mass(ESlj : m/z 555 (M-1) 

mp:215-217"C 
Example 70-1 

In the same maimer as in Example 1, 3-(2-chloro-4-ethylbenzyl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (42 mg) was 
obtained as pale-yellow crystals from 3-(2-chloro-4-ethylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylic acid (42 m^ and 1-pentanesulfonamide (29 
mg). 

*H-NMR(CDCl3 ) : 0.89(3H, t, J=8Hz), 1.22(3H, d, J=8Hz), 1.28-1.50(4H, m), 
1.81-1.95(2H, m), 2.58-2.68(5H, m), 3.51-3.59{2H, m), 5.55(2H, s), 6.65(1H, d, 
J=8Hz), 7.02(1H, brd, J=8Hz), 7.31(1H, brs), 8.12(1H, d, J=8Hz), 8.20(1H, d, 
J=8Hz), 9.81(1H, brs). 

Mass(ESI) : m/z 461 (M-1) 
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mp: 138-139''C 
Example 70-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-ethylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (30 mg) was obtained 
as pale-yellow crystals from 3-(2-chloro-4-ethylbenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (42 mg) and benzenesulfonamide (30 m^. 

^H-NMR(CDCl3 ) : 1.24(3H, t, J=8Hz), 2,59-2.70(5H, m), 5.56(2H, s), 6.68(1H, d, 
J=8Hz), 7.04(1H, bid, J=8Hz), 7.33(1H, brs), 7,51-7.68(3H, m), 8.05(1H, d, J=8Hz), 
8.10(1H, d, J=8Hz), 8.19(2H, d, J=8Hz). 

Mass(ESI) : m/z 467 (M-1) 

mp: 167-168''C 
Example 70-3 

In the same manner as in Example 1, 3-(2-chloro-4-ethylben2yl)-2- 
methyl-5-[{4-methylbenzene)sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyridine (33 
mg) was obtained as pale-yellow crystals from 3-(2-chloro-4-ethylben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (42 mg) and (4- 
methylbenzene) sulfonamide (33 mg). 

'H-NMR(CDCl3 ) : 1.24(3H, t, J=8Hz), 2.41(3H, s), 2.60-2.70(5H, m), 5.56(2H, s), 
6.65(1H, d, J=8Hz), 7.04(1H, brd, J=8Hz), 7.30-7.37(3H, m), 8.01-8.10(4H, m). 

Mass(ESI) : m/z 481 (M-1) 

mp: 190-191*^0 
Example 70-4 

In the same marmer as in Example 1, (E)-3-(2-chloro-4-ethylbenzyl)-2- 
methyl-5-[(2-phenylethenyl)sulfonylcarbamoyl]-3H-iniidazo[4,5-blpyridine (33 m^ 
was obtained as pale-yellow crystals from 3-(2-chloro-4-ethylben2yl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carbo30^1ic add (42 m^ and (E)-(2- 
phenylethene)sulfonamide (35 m^. 

^H-NMR(CDCl3 ) : 1.23(3H, t, J=8Hz), 2.57-2,68(5H, m), 5.55(2H, s), 6.61(1H, d, 
J=8Hz), 7.02(1H, brd, J=8Hz), 7.15(1H, d, J=15Hz), 7.31(1H, brs), 7.36-7.46(3H, 
m), 7.55(2H, d, J=8Hz), 7.81(1H, d, J=15Hz), 8.09(1H, d, J=8Hz), 8.18(1H, d, 
J=8Hz). 

Mass(ESI) : m/z 493 (M-1) 

mp: 184-185^0 
Ebcample 71 

In the same maimer as in Example 1, 5-(benzenesulfonylcarbamqyl)-3-(2- 
chloro-4-vinylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (46 mg) was obtained 
as pale-yellow crystals from 3-(2-chloro-4-vinylben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (125 mg) and benzenesulfonamide (69 mg). 
*H-NMR(CDCl3 ) : 2.62(3H, s), 5-37(lH, d, J=10Hz), 5.57(2H, s), 5.80(1H, d, 
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J=16Hz), 6.68(1H, dd, J=16 and lOHz), 6.86(1H, d, J=8Hz), 7.23-7.30(lH, 
overlapped with H2O), 7.49-7.69(4H, m), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8H2), 
8.17(2H,d, J=8H2). 

Mass(ESI) : m/z 465 (M-1) 

mp : 174-175''C 
Example 72 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (50 mg) was obtained 
as a white powder fh)m 3-(2-chloro-4-methylben2yl)-2-methyl-3H-imida2o[4,5- 
b]pyridine-5-carboxylic acid (60 mg) and benzenesulfonamide (49 mg). 

»H-NMR(CDCl3 ) : 2.35(3H, s), 2.61(3H, s), 5.54(2H, s), 6.66(1H, d, J=8Hz), 
7.02(1H, d), 7.31(1H, s), 7.48-7.69(3H, m), 8.00-8. 10(2H, m), 8. 12-8.2 1(2H, m), 
10.05(1H, brs). 

Mass(ESI) : m/e 453 (M-H)" 

mp:213-215'C 
Example 73 

In the same manner as in Example 1, 5-(benzenesulfonyIcarbamoyl)-3-(2- 
chloro-4-(n-pentyl)ben2yl)-2-methyl-3H-imidazo[4,5-blpyridine (81 m^ was 
obtained as a white powder from 3-(2-chloro-4-(n-pentyI)benzyl)-2-methyl-3H- 
imidazo[4,5-b]p3n-idine-5-carbo3Q^lic acid (110 mg) and benzene-sulfonamide (70 

mg)- 

*H-NMR(CDCl3 ) : 0.88(3H, t, J=7Hz), 1.24-1.38(4H, m), 1.50-1.68(2H, m) 2.52- 
2.64(2H, m), 2.62(3H, s), 5.56(2H, s), 6.64(1H, d, J=8Hz), 7.02(1H, d, J=8Hz), 
7.31(1H, s), 7.48-7.68(3H, m), 8.01-8. 12(2H, m), 8. 14-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 509 (M-H)" 

mp : 174-175"C 
Example 74 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-isobutylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (99 mg) was 
obtained as a white powder from 3-(2-chloro-4-isobutylbenzyl)-2-methyl-3H- 
imidazo[4,5-blpyridine-5-carbo3cylic acid (102 mg) and benzenesulfonamide (70 
mg). 

»H-NMR(CDCl3 ) : 0.90(6H, d, J=7Hz), 1 .76- 1 .95( IH, m), 2.46(2H, d, J=7Hz), 
2.61(3H, s), 5.56(2H, s), 6.63(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 7.29(1H, s), 
7.49-7.68(3H, m), 8.01-8.12(2H, m), 8.14-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 495 (M-H)' 

mp : 183-184'C 
Example 75 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
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chloro-4-((ydohe3QrlmelJiyl)ben2yl)-2-metliyl-3H-iniidazo[4,5-b]p»^ (120 
was obtained as a white powder from 3-(2-chloro-4-(cyclohexyl-methyl)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (141 mg) and 
benzenesulfonamide (88 mg). 

*H-NMR(CDCl3 ) : 0.82-1.76(1 IH, m), 2.46(2H, d, J=7Hz), 2.61(3H, s), 5.56(2H, 
s), 6.61(1H, d, J=8Hz), 6.97(1H, d, J=8Hz), 7.28(1H, s), 7.49-7.69(3H, m), 8.01- 
8.12(2H, m), 8.14-8.21(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 535 (M-H)" 

mp : 170-171"C 
Example 76 

In the same manner as in Example 1, (E)-5-(benzenesulfonylcarbamoyl)-3- 
(2-chloro-4-(2-phenylethenyl)benzyl)-2-methyl-3H-imidazG|4,5-b]pyridine (128 
mgj was obtained as a white powder from (E)-3-(2-chloro-4-(2-phenylethenyl)- 
ben5yl)-2-methyl-3H-imidazo(4,5-b]pyridine-5-carboxylic add (140 mg) and 
benzenesulfonamide (85 m^. 

'H-NMR(CDCl3 ) : 2.66(3H, s), 5.58(2H, s), 6.83(1H, d, J=8Hz), 7.03(1H, d, 
J=16Hz),7.16(lH, d, J=16Hz), 7.27-7.66(10H, m), 8.01-8.1 1(2H, m), 8.11-8.30(2H, 
m), 10.05(1H, brs). 

Mass(ESI) : m/e 541 (M-H)' 

mp : 262-263''C 
Example 77 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
benzyloxy-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (8 mg) was 
obtained as a white powder from 3-(4-benzyloxy-2-dilordbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic add (98 m^ and benzenesulfonamide (57 
mg). 

*H-NMR(CDCl3 ) : 2.63(3H, s), 5.08(2H, s), 5.52(2H, s), 6.79(1H, d, J=8Hz), 
6.88(1H, dd, J=8 and 2Hz), 7.12(1H, d, J=2Hz), 7.30-7.45(5H, m), 7.48-7.66(3H, 
m), 8.00-8. 10(2H, m), 8. 12-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 545 (M-H)- 

mp : 190-19rC 
Examine 78 

In the same manner as in Ebcample 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-metho3cybenzyl)-2-methyl-3H-imidazo[4,5-b]p3aidine (51 mg) was 
obtained as a white powder from 3-(2-diloro-4-methoxybenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic add (65 m^ and benzenesulfonamide (50 
mg). 

*H-NMR(CDCl3 ) : 2.63(3H, s), 3.81(3H, s), 5.51(2H, s), 6.80(2H, s), 7.02(1H, s), 
7.49-7.68(3H, m), 7.99-8. 10(2H, m), 8.12-8.22(2H, m), 10.50(1H, brs). 
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Mass(ESI) : m/e 469 (M-H)' 
mp : 151-152"C 
Example 79 

In the same manner as in Example 1, 5-(ben2enesulfonylcarbamoyl)-3-(2- 
chloro-4-isopropoxybenzyl)-2-me1hyl-3H-imidazo[4,5-b]pyridine (53 m^ was 
obtained as a white powder from 3-(2-chloro-4-isopropo3cybenzyl)-2-methyl-3H- 
imidazo[4,5-blpyridine-5-carboxylic acid (61 m^ and benzenesiilfonamide (45 
mg). 

*H-NMR(CDCl3 ) : 1.33(6H, d, J=7Hz), 2.63(3H, s), 4.53(1H, sept, J=7Hz), 
5.50(2H, s), 6.75(2H, s), 7.00(1H, s), 7.48-7.70(3H, m), 8.03(1H, d, J=8Hz), 
8.07(1H, d, J=8Hz), 8. 16(2H, d, J=8Hz), 10.20(1H, brs). 

Mass(ESI) : m/e 497 (M-Hj^ 

mp : 177-179'C 
Ebcample 80 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(n-butoxy)-2-chloroben2yl)-2-methyl-3H-imida2o[4,5-b]pyridine (88 mg) was 
obtained as a white powder from 3-(4-(n-butoxy)-2-chlorobenzyl)-2-methyl-3H- 
imidazo(4,5-b]pyridine-5-carboxylic acid (75 mg) and benzenesulfonamide (51 
mg). 

'H-NMR(CDCl3 ) : 0.98(3H, t, J=7Hz), 1.39-1.57(2H, m), 1.69-1.82(2H, m), 
2.63(3H, s), 3.97(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.49-7.68(3H, 
m), 7.99-8. 10(2H, m), 8.13-8.20(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 511 (M-H)' 

mp:181-182°C 
Eacample 81 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-((cyclohe3Q^lmethyl)oxy)benzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine (46 
mg) was obtained as a white powder from 3-(2-chloro-4-((cyclohe3cylmethyl)- 
oxy)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylic add (45 m^ and 
benzenesulfonamide (30 m^. 

»H-NMR(CDCl3 ) : 0.95-1.90(1 IH, m), 2.62(3H, s), 3.74(2H, d, J=7Hz), 5.51(2H, 
s), 6.78(2H, s), 7.01(1H, s), 7.48-7.68(3H, m), 7.99-8.09(2H, m), 8.12-8.21(2H, m), 
10.05(1H, brs). 

Mass(ESI) : m/e 551 (M-H)' 

mp : 122-125''C 
Example 82 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamqyl)-3-(2- 
chlon)-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (54 mg) was obtained as a white powder from 3-(2-chloro- 
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4-((2-(N-methyl-N-{2-pyridinyl)amino)e11iyl)ojQr)benzyl)-2-metliyl-3H-i^ 
blpyridine-S-carboxylic acid (103 mg) and benzenesulfonamide (56 mg). 

*H-NMR(CDCl3) : 2.62(3H, s), 3. 12(3H, s), 3.98(2H, t, J=5Hz), 4. 19(2H, t, J=5Hz), 
5.51(2H, s), 6.51(1H, d, J=8Hz), 6.57(1H, dd, J=8 and 5Hz), 6.78(2H, s), 7.10(1H, s), 
7.38-7.67(4H, m), 7.99-8. 10(2H, m), 8. 12-8.2 1(3H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 591 (M+H)* 

mp : 104-105'C 
Example 83 

In the same manner as in Example 1, 5-(ben2enesulfonylcarbamoyl)-3-(2- 
chlon)-4-(methylthio)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (53 mg) was 
obtained as a white powder from 3-(2-chloro-4-(methylthio)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (131 m^ and benzenesulfonamide (92 

mg). 

*H-NMR(CDCl3 ) : 2.49(3H, s), 2.62(3H, s), 5.52(2H, s), 6.74(1H, d, J=8Hz), 
7.10(1H, d, J=8Hz), 7.33(1H, s), 7.48-7.68(3H, m), 8.00-8. 10(2H, m), 8.12-8.20(2H, 
m), 10.05(1H, brs). 

Mass(ESI) : m/e 485 (M-H)" 

mp : 165-166'C 
Example 84 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-(methylsulfinyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine (90 mg) was 
obtained as a pale-yellow powder from 3-(2-chloro-4-(methyl-sulfinyl)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (99 mg) and 
benzenesulfonamide (64 mg). 

*H-NMR(CDCl3 ) : 2.63(3H, s), 2.78(3H, s), 5.63(2H, s), 6.82(1H, d, J=8Hz), 
7.43(1H, d, J=8Hz), 7.50-7.7 1(3H, m), 7.88(1H, s), 8.05-8. 15(2H, m), 8.15-8.22(2H, 
m), 10.05(1H, brs). 

Mass(ESI) : m/e 501 (M-H)' 

mp : 230-23 1'C 
Example 85 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-(methanesulfonyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (1 18 mg) 
was obtained as white crystals from 3-(2-chlon)-4-(methane-sulfonyl)ben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (100 m^ and 
benzenesulfonamide (62 m^. 

*H-NMR(DMSO-d6) : 2.48(3H, s), 3.29(3H, s), 5.93(2H, s), 6.93(1H, d, J=8Hz), 
7.63(2H, t, J=8Hz), 7.70-7.80(2H, m), 7.90(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 
8.13-8.18(2H, m). 

Mass(ESI) : m/z 517 (M-H)" 
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Example 86 

In the same manner as in Example 1, 5-(benzenesulfonylcarbampyl)-3-(4- 
(benzylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridme (55 m^ was 
obtained as pale-yellow aystals from 3-(4-(benzylamino)-2-chloroben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (70 mg) and 
benzenesulfonamide (41 m^. 

»H-NMR(DMSO-d,) : 2.45(3H, s), 4.23(2H, d, J=6Hz), 5.62(2H, s), 6.49(1H, dd, 
J=2 and 8Hz), 6.61-6.68(3H, m), 7.20-7.32(5H, m), 7.65(2H, t, J=8H2), 7.72(1H, t, 
J=7Hz), 7.87(1H, dd, J=l and 8Hz), 8.03(2H, d, J=8Hz), 8.07(1H, d, J=8Hz). 

Mass(ESI) : m/z 544 (M-H)* 
Example 87 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(n-butylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (50 m^ was 
obtained as pale-yellow crystals from 3-(4-(n-butylamino)-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (45 mg) and 
benzenesulfonamide (29 mg). 

*H-NMR(DMSO-d«) : 0.89{3H, t, J=8Hz), 1.30- 1.42 1(2H, m). 1.43-1.55(2H, m), 
2.47(3H, s), 2.93{2H, q, J=7Hz), 5.63(2H, s), 5.97(1H, t, J=7Hz), 6.45(1H, d, J=8Hz), 
6.63(1H, d, J=7Hz), 6.67(1H, d, J=8Hz), 7.65(2H, t, J=7Hz), 7.73(1H, t, J=7Hz), 
7.87(1H, dd, J=l and 8Hz), 8.02(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/z 510 (M-H)* 
Example 88 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl}-3-(2- 
chloro-4-{N,N-dimethylamino)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (60 m^ 
was obtained as white crystals from 3-(2-chloro-4-(N,N-dimethyl-amino)benzyl)-2- 
methyl-3H-imidazo[4,5-b]Ryridine-5-carba35ylic acid (55 mg) and 
benzenesulfonamide (38 m^. 

*H-NMR(DMSO-de) : 2.48(3H, s), 2.89(6H, s), 5.68(2H, s), 6.60(1H, dd, J=2 and 
8Hz), 6.74(1H, d, J=8Hz), 6.77(1H, d, J=2Hz), 7.64(2H, t, J=8Hz), 7.73(1H, t, 
J=8Hz), 7.86(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/z 482 (M-H)' 
Example 89 

In the same manner as in Example 1, 3-(4-(acetamido)-2-chloroben2yl)-5- 
(benzenesulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine (92 m^ was 
obtained as white crystals fix)m 3-(4-(acetylamino)-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]Ryridine-5-carboxylic acid (98 m^ and benzenesulfonamide (64 
mg). 

*H-NMR(DMSO-de) : 2.02(3H, s), 2.44(3H, s), 5.73(2H, s), 6.73(1H, d, J=8Hz), 
7.27(1H, d, J=8Hz), 7.60(2H, t, J=7Hz), 7.70(1H, t, J=7Hz), 7.86(1H, d, J=8Hz), 
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7.97-8.00(3H, m), 8.10(1H, d, J=8Hz). 
Mass(ESI) : m/z 496 (M-H)" 
Example 90 

In the same manner as in Example 1, 5-(ben2enesulfonylcarbamoyl)-3-(2- 
chloro-4-{methanesulfonylamino)benzyl)-2-methyl-3H-inu (6 1 

mg) was obtained as pale-yellow crystals from 3-(2-chloro-4" 
(methanesulfonylaniino)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyri(^ 
add (69 mg) and benzenesulfonamide (41 m^. 

*H-NMR(DMSO-de) : 2.47(3H, s), 3.04(3H, s), 5.77(2H, s), 6.78(1H, d, J=8Hz), 
7.10(1H, d, J=8Hz), 7,36(1H, s), 7.62(2H, t, J=7Hz), 7.71(1H, t, J=7Hz), 7.87(1H, d, 
J=8Hz), 8.02(2H, d, J=8Hz), 8.11(1H, d, J=8Hz). 

Mass(ESI) : m/z 532 (M-H)- 
Ebcaxnple 91 

In the same manner as in Example 1, 5-(ben2enesulfonylcarbamoyl)-3-(2- 
chloro-4-nitroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (284mg) was obtained 
as pale-brown crystals from 3-(2-chloro-4-nitrobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (240 mg) and benzenesulfonamide (163 mg). 

^H-NMR(DMSO-d^) : 2.47(3H, s), 5.93(2H, s), 6.93(1H, d, J=8Hz), 7.63(2H, t, 
J=7Hz), 7.72(1H, t, J=7Hz), 7.90(1H, d, J=8Hz), 8.08(1H, dd, J=2 and 8Hz), 
8.15(1H, d, J=8Hz), 8.43(1H, s). 

Mass(ESI) : m/z 484 (M-H)' 
Example 92 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-formylben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine (115 m^ was 
obtained as colorless crystals from 3-(2-chloro-4-formylben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridirie-5-carboxylic acid (199 mg) and benzenesulfonamide (142 

*H-NMR(DMSO-de) : 2.48(3H, s), 5.92(2H, s), 6.91(1H, d, J=8Hz), 7.60-7.69(2H, m), 
7.71(1H, d, J=8Hz), 7.79(1H, d, J=8Hz), 7.90(1H, d, J=8Hz), 8.02(2H, d, J=8Hz), 
8.10-8.19(2H, m), 9.99(1H, s), 12.25(1H, brs) 
Mass(ESI) : m/z 467 (M- 1) 
mp : 253-255"C 
Example 93 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-[2- 
chloro-4-[(2,4-dioxo- 1 ,3-thiazolidine-5-ylidene)methyl]benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine (46 mg) was obtained as pale-yellow crystals from 3-[2- 
chloro-4-[(thia2olidine-2,4-dione-5-ylidene)methyl]benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (59 mg) and benzenesulfonamide (32 
mg). 
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*H-NMR(DMSO-de) : 2.48(3H, s), 5.89(2H, s), 6.85(1H, d, J=8Hz), 7.45{1H, brd, 
J=8Hz), 7.60-7.75(3H, m), 7.79(1H, s), 7.86(1H, s), 7.90(1H, d, J=8Hz), 8.00- 
8.05(2H, m), 8.15(1H, d, J=8Hz). 

Mass(ESI) : m/z 566 (M-1) 

mp : 271-274'C 
Example 94 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamciiyl)-3-(2- 
cWoro-4-fluorobenzyl)-2-methyl-3H-imidazol4,5-blp3rridine (67 m^ was obtained 
as white crystals fi*om 3-(2-chloro-4-fluoroben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbc»cylic acid (65 mg) and benzenesulfonamide (48 m^. 

»H-NMR(DMSO-d«) : 2.47(3H, s), 5.81(2H, s), 6.85(1H, dt, J=l and 8Hz), 7.15(1H, 
dt, J=2 and 8Hz), 7.58-7.67(3H, m), 7.73(1H, t, J=8Hz), 7.89(1H, d, J=8Hz), 
8.03(2H, d, J=8Hz), 8.13(1H, d, J=8Hz). 

Mass(ESI) : m/z 457 (M-H)" 
Eamxnple 95 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-2- 
methyl-3-(2,4,6-trichIorobenzyI)-3H-iniidazo[4,5-b]pyridine (82 mg) was obtained 
as white crystals from 2-methyl-3-(2,4,6-trichlorobenzyl)-3H-imidazo[4,5- 
b]pyridrne-5-carboxylic acid (70 mg) and benzenesulfonamide (45 mg). 

*H-NMR{DMSO-d«) : 2.68(3H, s), 5.85(2H, s), 7.67(2H, t, J=8Hz), 7.73-7.8 1(3H, 
m), 7.84(1H, d, J=8Hz), 8.04(2H, d, J=8Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)- 
Ebcample 96 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-2- 
methyl-3-(2,3,4-trichloroben2yI)-3H-imidazo(4,5-b]pyridine (141 mg) was obtained 
as white crystals from 2-methyl-3-(2,3,4-trichlorobenzyl)-3H-imidazo[4,5- 
b]p3rridine-5-carboxylic acid (140 m^ and benzenesulfonamide (89 mg). 

*H-NMR(DMSO-de) : 2.46(3H, s), 5.82(2H, s), 6.62(1H, d, J=8Hz), 7.53(1H, d, 
J=8Hz), 7.61(1H, t, J=8Hz), 7.70(1H, t, J=8Hz), 7.88(1H, d, J=8Hz), 8.01(2H, d, 
J=8Hz), 8. 13(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)- 
Eicample 97 

In the same manner as in E^xample 1, 5-(benzenesulfonylcarbamcyl)-3- 
(2,4-dichloro-5-fluorobenzyl)-2-methyl-3H-imidazo[4,5-bJpyridine (108 mg) was 
obtained as white crystals from 3-(2,4-dichloro-5-fluoroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 m^ and benzene-sulfonamide (67 
mg). 

*H-NMR(DMSO-de) : 2.50(3H, s), 5.80(2H, s), 6.97(1H, d, J=9Hz), 7.65(2H, t, 
J=8Hz), 7.73(1H, t, J=8Hz), 7.88(1H, d, J=8Hz), 7.98(1H, d, J=8Hz), 8.03(2H, d, 
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J=8Hz), 8. 13(1H, d, J=8Hz). 

Mass(ESI) : m/z 491 (M-H)" 
Example 98 

In the same manner as in Example 1, 5-(ben2enesulfonylcarbamoyl)-3-(2- 
cWoro-4-iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (58 m^ was obtained as 
white crystals from 3-(2-chloro-4-iodoben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg) and benzenesulfonamide (39 mg). 

^H-NMR(DMSO-de) : 2.47(3H, s), 5.78(2H, s), 6.50(1H, d, J=8H2), 7.60-7.67(3H, 
m), 7.72(1H, t, J=7Hz), 7.88(1H, d, J=^8Hz), 7.98(1H, s), 8.03(2H, d, J=8Hz), 
8.13(2H, d, J=8Hz). 

Mass(ESI) : m/z 565 (M-H)" 
Example 99 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
((2,5-dichlorothiophen-3-yl)methyl)-2-methyl-3H-irmdazoi4,5-b]pyridine (57 mg) 
was obtained as white crystals from 3-((2,5-dichlorothiophene-3-yl)methyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (55 mg) and 
benzenesulfonamide (38 mg). 

'H-NMR(DMSO-d^) : 2.57(3H, s), 5.63(2H, s), 6.95(1H, s), 7.65(2H, t, J=7Hz), 
7.73(1H, t, J=7Hz), 7.88(1H, d, J=8Hz), 8.05(2H, d, J=8Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 479 (M-H)" 
Example ICQ 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4,5-(methylenediojqr)ben2yl)-2-methyl-3H-irriidazo[4,5-b]pyridine (43 mg) 
was obtained as pale-yellow crystals from 3-(2-chloro-4,5-(methylenedioxy)- 
beri^l)-2-methyl-3H-irriidazo[4,5-b]pyridine-5-carboxylic acid (80 mg) and 
benzenesulfonamide (55 mg). 

*H-NMR(DMSO-de) : 2.49(3H, s), 5.72(2H, s), 6.03(2H, s), 6.42(1H, s), 7.20(1H, 
s), 7.63(2H, t, J=7Hz), 7.72(1H, t, J=7Hz), 7.87(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 
8.10(lH,d, J=8Hz). 

Mass(ESI) : m/z 483 (M-H)^ 
E^cample lOl 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-((2- 
chloroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine (20 m^ was 
obtained as white crystals from 3-((2-chloroquinolin-3-yl)methyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (80 m^ and benzenesulfonamide (54 
mg). 

*H-NMR(DMSO-d6) : 2.53(3H, s), 5.92(2H, s), 7.56-7.72(4H, m), 7.78-8.00(8H, 
m), 8.15(1H, d, J=8Hz). 
Mass(ESI) : m/z 490 (M-H)" 
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Eacample 102-1 

In the same manner as in Example 1 , 5-(benzenesulfonylcarbamciyl)-3-(2- 
chloi^4-(trifluoromethyl)ben2yl)-2-methyl-3H-imida2o[4,5-b]pfyridine (90 m^ was 
obtained as white crystals from 3-(2-chloro-4-(trifluoromethyl)-benzyl)-2-methyl- 
3H-imida2o[4,5-b]ijyridine-5-carbc»cylic add (90 mg) and benzenesulfonamide (57 
mg). 

*H-NMR(DMSO-d«) : 2.48(3H, s), 5.92(2H, s), 6.90(1H, d, J=8Hz), 7.61-7.67(3H, 
m), 7.90(1H, d, J=8Hz), 8.01-8.03(3H, m), 8.17(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)- 
Example 102-2 

In the same manner as in Example 1, 3-[2-chloro-4-(trifluoromethyl)- 
benzyl]-2-methyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazol4,5-b]pyridine ( 143 
mg) was obtained as colorless crystals from 3-(2-chloro-4-(trifluoro- 
methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (160 m^ 
and l-pentanesuUbnamide (98 mg). 

»H-NMR(CDCl3) : 0.88(3H, t, J=8Hz), 1.27- 1.52(4H, m), 1.81- 1.95(2H, m), 
2.62(3H, s), 3.51-3.59(2H, m), 5.63(2H, s), 6.75(1H, d, J=8Hz), 7.45(1H, brd, 
J=8Hz), 7.79(1H, brs), 8.16(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 9.75(1H, brs). 

Mass(ESI) : m/z 501 (M-1) 

mp : 154-155''C 
Example 102-3 

In the same manner as in Example 1, 3-[2-chloro-4-(trifluoromethyI)- 
benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine (176 mg) was obtained as colorless crystals fix)m 3-(2-chIoro-4- 
(trifluoromethyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicadd 
(160 mg) and 4-(methylbenzene)sulfonamide (111 m^. 

>H-NMR(CDCl3) : 2.4 1(3H, s), 2.61(3H, s), 5.62(2H, s), 6.77(1H, d, J=8Hz), 
7.32(2H, d, J=8Hz), 7.47(1H, brd, J=8Hz), 7.80(1H, brs), 8.02(2H, d, J=8Hz), 
8.09(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Mass(ESI) : m/z 52 1 (M- 1) 

mp : 174-175'C 
Example 103 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(l- 
bromonaphthalen-2-yhnethyl)-2-methyl-3H-imidazo[4,5-b]pyridine (67 mg) was 
obtained as white crystals from 3-(l-bromonaphthalen-2-ylmethyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylic acid (65 mg) and benzenesulfonamide (42 
mg). 

»H-NMR(DMSO-d«) : 2.45(3H, s), 6.06(2H, s), 6.80(1H, d, J=8Hz), 7.60-7.80(5H, 
m), 7.89-7 .94(2H, m), 7.99-8.03(3H, m), 8.17(1H, d, J=8Hz), 8.33(1H, d, J=8Hz). 
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Mass(ESI) : m/z 533 (M-H)' 
Example 104-1 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2rylmethyl)- 
2 J-dimethyl-5-(pentanesulfonylcarbamoyl)-3H-imidazol4,5-blpyridme (184 mg) 
was obtained as a white powder from 3-( 1 -bromo-naphthalen-2-ylmethyl)-2,7- 
dimethyl-3H-imidazo[4,5-blpyridine-5-carbo3cylic add (328 mg) and 
pentanesulfonamide (183 mg). 

*H-NMR(CDCl3) : 0.84(3H, t, J=7Hz), 1.20-1.43(4H, m), 1.73-1.88(2H, m), 
2.63(3H, s), 2.74(3H, s), 3.43-3.55(2H, m), 5.79(2H, s), 6.78(1H, d, J=8Hz), 7.52- 
7.86(4H, m), 8.02(1H, s), 8.38(1H, d, J=8Hz), 9.85(1H, brs). 

Mass(ESI) : m/e 541, 543 (M-H)' 

mp :210-2irC 
Example 104-2 

In the same manner as in Example 1, 5-{benzenesulfonylcarbamoyl)-3-(l- 
bromonaphthalen-2-ylmethyl)-2,7-drmethyl-3H-imidazol4,5-b]pyridine (278 mg) 
was obtained as a white powder from 3-(l-bromonaphthalen-2-ylmethyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (328 mg) and 
benzene sulfonamide (191 mg). 

^H-NMR(CDCl3) : 2.63(3H, s), 2.67(3H, s), 5.80(2H, s), 6.79(1H, d, J=8Hz), 7.41- 
7.88(7H, m), 7.90(1H, s), 8.02-8.12(2H, m), 8.41(1H, d, J=8Hz), 10.05(1H, brs). 

Mass(ESI) : m/e 547, 549 (M-H)' 

mp : 229-230'C 
Example 104-3 

In the same manner as in Example 1, (E)-3-(l-bromonaphthaleh-2- 
ylmethyl)-2,7-dimethyl-5-{(2-phenylethenyl)sulfonylcarbamoyl)-3H-imidazoI4,5- 
b]pyridine (268 mg) was obtained as a white powder from 3-(l-bromonaphthalen- 
2-ylmethyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3grlic add (337 mg) 
and (E)-(2-phenylethenyl)sulfonamide (228 mg). 

»H-NMR(CDCl3) : 2.62(3H, s), 2.73(3H, s), 5.80(2H, s), 6.73(1H, d, J=8Hz), 
7.09(1H, d, J=16Hz), 7.32-7.72(8H, m), 7.77(1H, d, J=16Hz), 7.80-7.87(lH, m), 
7.99(1H, s), 8.39(1H, d, J=8Hz), 10.07(1H, brs). 

Mass(ESI) : m/e 573, 575 (M-H)' 

mp : 262-263°C 
Example 104-4 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b)pyridine 
(190 mg) was obtained as a white powder from 3-(l-bromonaphthalen-2- 
ylmethyI)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (248 mg) and 
(4-methylbenzene) sulfonamide (156 mg). 
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»H-NMR(CDCl3) : 2.38{3H, s), 2.62(3H, s), 2.68(3H, s), 5.81(2H, s), 6.79(1H, d, 
J=8Hz), 7.26(2H, d, J=8Hz), 7.53-7.88(4H, m), 7.90(1H, s), 7.96(2H, d, J=8Hz), 
8.32(1H, d, J=8Hz), 10.05(1H, brs). 

Mass(ESI) : m/e 561, 563 (M-H)' 

mp : 227-228"C 
Example 104-5 

In the same maimer as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
2,7-dimethyl-5-{(4-vmylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridme 
(186 mg) was obtained as a white powder fi-om 3-(l-bromonaphthalen-2- 
ylmethyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (250 m^ and 
(4-vinylbenzene)sulfonamide (165 m^. 
»H-NMR(CDCl3) : 2.62(3H, s), 2.68(3H, s), 5.42(1H, d, J=10H2), 5.80(2H, s), 
5.85(1H, d, J=17Hz), 6.71(1H, dd, J=17 and lOHz), 6.78(1H, d, J=8Hz), 7.46(2H, d, 
J=8Hz), 7.53-7.88(4H, m), 7.90(1H, s), 8.02(2H, d, J=8Hz), 8.41(1H, d, J=8Hz), 
10.05(1H, brs). 

Mass(ESI) : m/e 573, 575 (M-H)- 
mp : 234-236°C 
Example 104-6 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyI)- 
2,7-dimethyl-5-((5-chIorothiophen-2-yl)sulfonylcarbamoyI)-3H-iniida2o[4,5- 
bjpyridine (207 mg) was obtained as a white powder from 3-(l-bromonaphthalen- 
2-ylmethyl)-2,7-dimethyI-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (249 mg) 
and 5-chlorothiophene-2-sulfonamide (180 m^. 
»H-NMR(CDCl3) : 2.63(3H, s), 2.70(3H, s), 5.80(2H, s), 6.79(1H, d, J=8Hz), 
6.89(1H, d, J=4Hz), 7.53-7.88(5H, m), 7.95(1H, s), 8.40(1H, d, J=8Hz), 10.05(1H, 
brs), 

Mass(ESI) : m/e 587, 589 (M-H)' 
mp:213-214'C 
Example 105 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-2,7- 
dimethyl-5-(pentanesulfonylcarbamoyl)-3H-imida2o[4,5-blpyridine (159 mg) was 
obtained as colorless crystals from 3-(4-bromo-2-chloroben2yl)-2,7-dimetiiyl-3H- 
imidazo[4,5-blpyridine-5-carbQxylic acid (160 mg) and pentanesulfonamide (92 
mg). 

»H-NMR(CDCl3) : 0.89(3H, t, J=8Hz), 1.28-1.50(4H, m), 1.80-1.93(2H, m), 
2.60(3H, s), 2.73(3H, s), 3.50-3.59(2H, m), 5.50(2H, s), 6.53(1H, d, J=8Hz), 
7.31(1H, bitl, J=8Hz), 7.66(1H, brs), 8.02(1H, s), 9.80(1H, brs). 

Mass(ESI) : m/z 527 (M-1) 

mp : 148-149'C 
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Example 106-1 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-2,7- 
dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]Ryridine (161 
mg) was obtained as colorless crystals from 3-{4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-imidazoI4,5-blpyridine-5-carbo3cylic acid (160 mg) and (4- 
methylbenzene)sulfonamide (104 m^. 

»H-NMR(CDCl3) : 2.41(3H, s), 2.59{3H, s), 2.68(3H, s), 5.50(2H, s), 6.59(1H, d, 
J=8Hz), 7.30-7.38(3H, m), 7.68(1H, d, J=2Hz), 7.90(1H, brs), 8.04(2H, d, J=8Hz). 

Mass(ESI) : m/z 547 (M-1) 

mp : 206-208'C 
Example 106-2 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-5-[(2-phenylethenyl) sulfonylcarbamoyl]-3H-imidazol4 ,5-b]pyridine ( 1 62 
mg) was obtained as colorless crystals from 3-(4-bromo-2-chloroben2yl)-2,7- 
dimethyl-3H-imidazoI4,5-b]pyridine-5-carbo3Qrlic add (160 mg) and (E)-(2- 
phenylethene)sulfonamide (111 mg). 

»H-NMR(CDCl3) : 2.60(3H, s), 2.72(3H, s), 5.50(2H, s), 6.51(1H, d, J=8Hz), 7.15(1H, 
d, J=15Hz), 7.31(1H, brd, J=8Hz), 7.39-7.47(3H, m), 7.50-7.59(2H, m), 7.67(1H, 
brs), 7.81(1H, d, J=15Hz), 8.00(1H, s), 10.01(1H, brs). 
Mass(ESI) : m/z 559 (M-1) 
mp : 225-227-C 
Ibrample 106-3 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-5-[(5- 
chIorothiophen-2-yl)sulfonylcarbamoyl]-2,7-dimethyl-3H-imidazo[4,5-blpyridine 
(191 mg) was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (200 mg) and 5- 
chlorothiophene-2-sulfonamide (150 m^. 

*H-NMR(CDCl3) : 2.61(3H, s), 2.70(3H, s), 5.50(2H, s), 6.56(1H, d, J=8Hz), 6.95(1H, 
d, J=4Hz), 7.32(1H, dd, J=8 and IHz), 7.67(1H, brs), 7.76(1H, d, J=4Hz), 7.96(1H, 
s). 

Mass(ESI) : m/z 573 (M-1) 
mp:214-215"C 
Example 106-4 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-5-I(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine was 
obtained as colorless ciystals (208 mg) from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-imidazoI4,5-b]pyridine-5-carboxylic add (200 mg) and (4- 
vinylbenzene)sulfonamide (139 mg). 

»H-NMR(CDCl3) : 2.60(3H, s), 2.68(3H, s), 5.43(1H, d, J=10Hz), 5.50(2H, s), 

247 



5.88(1H, d, J=16Hz), 6.57(1H, d, J=8Hz), 6.73(1H, dd, J=16 and lOHz), 7.34(1H, 
dd, J=8 and 2Hz), 7.55(2H, d, J=8Hz), 7.68(1H, d, J=2Hz), 7.90(1H, s), 8.10(2H, d, 
J=8Hz). 

Mass{ESI) : m/z 559 (M- 1) 
mp : 204-205"C 
Example 106-5 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-5-[(5- 
bromothiophen-2-yl)sulfonylcarbamqyl]-2,7-dimethyl-3H-imidazo[4,5-b]pyrid 
(238 mg) was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxyUc acid (200 mg) and 5- 
bromothiophene-2-sulfonamide (184 m^. 

»H-NMR(DMSO-d«) : 2.46(3H, s), 2.62(3H, s), 5.74(2H, s), 6.60(1H, d, J=8Hz), 
7.39(1H, d, J=5Hz), 7.46(1H, dd, J=8 and 2Hz), 7.70(1H, d, J=5Hz), 7.83(1H, s), 
7.87(1H, d, J=2Hz). 
mp:210-211-C 
Ebcample 107-1 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-nitrobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine (81 mg) was 
obtaiend as a pale-brown powder fix)m 3-(2-chloro-4-nitrobenzyl)-2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carbojQrlic add (135 mg) and benzenesulfonamide 
(88 mg). 

*H-NMR(DMSO-d6) : 2.46(3H, s), 2.58(3H, s), 5.89(2H, s), 6.88(1H, d, J=8Hz), 
7.55-7.76(4H, m), 7.98(1H, d, J=8Hz), 8.07(1H, d, J=8Hz), 8.23(1H, s), 8.43(1H, s). 
Mass(ESI) : m/e 498 (M-H)" 
Example 107-2 

In the same manner as in Example 1, 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]Ryridine (151 
m^ was obtained as a yellow powder from 3-(2-chloro-4-nitroben^l)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carb03cylic add (180 mg) and (4- 
methylbenzene) sulfonamide (88 mg). 

»H-NMR(DMSO-d«) : 2.37(3H, s), 2.46(3H, s), 2.58(3H, s), 5.89(2H, s), 6.88(1H, d, 
J=8Hz), 7.40(2H, d, J=8Hz), 7.73(1H, s), 7.88(2H, d, J=8Hz), 8.08(1H, dd, J=8 and 
2Hz), 8.43(1H, d, J=2Hz). 
Mass(ESI) : m/e 512 (M-H)" 
Example 107-3 

In the same manner as in Example 1, (E)-3-(2-chloro-4-nitroben2yl)-2,7- 
dimethyl-5-((2-phenylethenyl)sulfonylcarbamqyl)-3H-imidazo[4,5-b]Ryridine(183 
m^ was obtained as a yellow powder fh)m 3-(2-chloro-4-nitroben2yl)-2,7- 
dimethyl-3H-imidazoI4,5-b]pyridine-5-carboxyUc add (180 mg) and (E)-(2- 
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phenylethene)sulfonainide ( 137 mg) . 

*H-NMR(DMSO-de) : 2.46(3H, s), 2.62(3H, s), 5.90(2H, s), 6.84(1H, d, J=8Hz), 
7.38-7.47(3H, m), 7.49(1H, d, J=15Hz), 7.65(1H, d, J=15Hz), 
7.70-7.80(2H, m), 7.84(1H, s), 8.07(1H, d, J=8Hz), 8.42(1H, s). 
Mass(ESI) : m/e 524 (M-H)- 
Example 107-4 

In the same manner as in Example 1, 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-5-((4-vinylben2«ne)sulfonylcarbamqyl)-3H-imida2o[4,5-blpyridine (85 
m^ was obtained as a yellow powder lix)m 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-3H-imidazo(4,5-b]pyridine-5-carbo3cylic add (180 mg) and (4- 
vinylbenzene)sulfonamide (137 n^). 

»H-NMR(DMSO-dd : 2.48(3H, s), 2.60(3H, s), 5.48(1H, d, J=12Hz), 5.91(2H, s), 
6.02(1H, d, J=18Hz), 6.82(1H, dd, J=18 and 12Hz), 6.92(1H, d, J=8Hz), 7.67- 
7.78{3H, m), 7.97(2H, d, J=8H2), 8.09(1H, d, J=8Hz), 8.44(1H, s). 
Mass(ESI) : m/e 524 (M-H)' 
Example 108 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-cyanobenzyI)-2-methyl-3H-imidazol4,5-b)pyridine (24 mg) was obtained 
as a pale-yellow powder from 3-(2-chloro-4-cyanobenzyl)-2-methyl-3H- 
imidazo(4,5-b]pyridine-5-carbQxylic acid (32 mg) and benzenesulfonamide (25 
mg). 

»H-NMR(CDCl3) : 2.59(3H, s), 5.63(2H, s), 6.75(1H, d, J=8Hz), 7.45-7.70(4H, m), 
7.81(1H, s), 8.06-8.20(4H, m), 10.05(1H, brs). 
Mass(ESI) : m/e 464 (M-H)" 
mp : 242-243°C 
Example 109-1 

In the same manner as in Example 1, (E)-3-(2-chloro-4-(trifluoro- 
methyl)benzyl)-2-methyl-5-((2-phenylethenyl)sulfonylcarbamoyl)-3H-imida2»[4,5- 
b]pyridine (152 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(trifluoromethyl)ben2yl)-2-methyl-3H-imidazoI4,5-blpyridine-5-carbo^Uc add 
(160 mg) and (E)-(2-phenylethehe)sulfonamide (1 19 mg). 

»H-NMR(CDCl3) : 2.62(3H, s), 5.64(2H, s), 6.73(1H, d, J=8Hz), 7.14(1H, d, J=15Hz), 
7.38-7.48(4H, m), 7.50-7.58(2H, m), 7.78-7.85(2H, m), 8.14(1H, d, J=8Hz), 
8.21(1H, d, J=8Hz), 9.97(1H, brs). 
Mass(ESI) : m/z 533 (M-1) 
mp: 140-142-C 
Example 109-2 

In the same manner as in Example 1, 3-(2-chloro-4-(trinuoromethyl)- 
benzyl)-2-methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
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blpyridine (41 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(trifluoroniethyl)benzyl)-2-niethyl-3H-imidazo[4,5-blpyridine-5-carbo3orlicadd 
(160 mg) and (4-vinylbenzene) sulfonamide (1 19 mg). 

^H-NMR(CDCl3) : 2.62(3H, s), 5.44(1H, d, J=10Hz), 5.63(2H, s), 5.88(1H, d, 
J=16Hz), 6.68-6.80(2H, m), 7.47(1H, brd, J=8Hz), 7.54(2H, d, J=8Hz), 7.80(1H, s), 
8.08-8. 16(4H,m). 
Mass(ESI) : m/z 533 (M-1) 
mp : 157-158'C 
Example 109-3 

In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
ben2yl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5- 

bjpyridine (189 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(trilluoromethyl)benzyl)-2-methyl-3H-imidazol4,5-blpyridine-5-carbo3cyUcacid 
(160 mg) and 5-dilorothipphene-2-sulfonamide (128 mg). 

*H-NMR(CDCl3) : 2.62(3H, s), 5.63(2H, s), 6.77(1H, d, J=8Hz), 6.95(1H, d, J=4Hz), 

7.46(1H, bni, J=8Hz), 7.75(1H, d, J=4Hz), 7.80(1H, brs), 8.14(1H, d, J=8Hz), 

8.19(lH,d, J=8Hz). 

Mass(ESI) : m/z 547 (M-1) 

mp:170-17rC 

Example 109-4 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2-chloro-4-(trinuoromethyl)benzyl)-2-methyl-3H- 

imidazol4,5-b]pyridine was obtained as colorless crystals (203 m^ from 3-(2- 
chloro-4-(trinuoromethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add (160 mg) and 5-bromothiophene-2-sulfonamide (157 mg). 
^H-NMR(CDCl3) : 2.62(3H, s), 5.63(2H, s), 6.76(1H, d, J=8Hz), 7.09(1H, d, J=4Hz), 
7.46(1H, bixi, J=8Hz), 7.71(1H, d, J=4Hz), 7.79(1H, brs), 8.14(1H, d, J=8Hz), 
8.19(lH,d, J=8Hz). 
Mass(ESI) : m/z 593 (M-1) 
mp : 172-173°C 
Ebcample llO 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-phenylbenzyl)-2-methylbenzo[b]thiophene (65 mg) was obtained as white 
crystals from 3-(2-chloro-4-phenylben2yl)-2-methylbenzo[b]-thiophene-5- 
carboxylic add (90 mg) and benzenesulfonamide (54 m^. 

»H-NMR(DMSO-d«) : 2.46(3H, s), 4.30(2H, s), 6.78(1H, d, J=8Hz), 7.35-7.45(4H, m), 
7.58-7.70(5H, m), 7.76-7.80(2H, m), 7.97(2H, d, J=8Hz), 8.03(1H, d, J=8Hz), 
8.18(1H, s). 

Mass(ESI) : m/z 530 (M-H)' 
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Example 111-1 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-6-((5- 
chlorotJiiophen-2-yl)sulfonylcarbamoyl)-3-methyl-lH-in^ (39 mg) was 
obtained as white crystals from 6-carboxy-l-(2-chloro-4-phenylbenzyl)-3-methyl- 
IH-indazole (200 mg) and 5-chlorothiophene-2-sulfonamide (157 mg). 
'H-NMR(DMSO-de) : 2.48(3H, s), 5.70(2H, s), 6.77(1H, d, J=8Hz), 6.98(1H, d, 
J=3Hz), 7.32(1H, d, J=3Hz), 7.34-7.47(3H, m), 7.52(1H, d, J=8Hz), 7,64-7.68(3H, 
m), 7.74-7 .77(2H, m), 8.11(1H, s). 
Mass(ESI) : m/z 554 (M-H)" 
Example 111-2 

In the same manner as in Example 1, 6-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-l-(2-diloro-4-phenylbenzyl)-3-methyl-lH-indazole (197 m^ 
was obtained as white crystals from 6-carboxy-l-(2-chloro-4-phenylbenzyl)-3- 
methyl-lH-indazole (200 mg) and 5-bromothiophene-2-sulfonamide (193 mg). 
^H-NMR(DMSO-d6) : 2.50(3H, s), 5.70(2H, s), 6.77(1H, d, J=8Hz), 7.07(1H, d, 
J=3Hz), 7.28(1H, d, J=4Hz), 7.35-7,48(3H, m), 7.52(1H, d, J=8Hz), 7.63-7.67(3H, 
m), 7.73-7 .77(2H, m), 8.10(1H, s). 
Mass(ESI) : m/z 600 (M-H)' 
Example 112 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
5-({5-bromothiophene-2-yl)sulfonylcarbamoyl)-2,7-dimethyl-3H-iniidazo[4,5- 
bjpyridine (216 mg) was obtained as a white powder from 3-(l-bromonaphthalen- 
2-ylmethyl)-2,7-dimethyl-3H-iniidazo[4,5-b]pyridine-5-carboxylic acid (209 mg) 
and 5-bromothiophene-2-sulfonannide (166 mg). 

^H-NMR(CDCl3) : 2.63(3H, s), 2.70(3H, s), 5.80(2H, s), 6.78(1H, d, J=8Hz), 7.03(1H, 
d, J=4Hz), 7.53-7.88(5H, m), 7.95(1H, s), 8.40(1H, d, J=8Hz), 10.05(1H, brs). 
Mass(ESI) : m/e631, 633, 635 (1:2:1, M-H)" 
mp : 247-248^C 
Example 113 

(E)-5-(Benzenesulfonylcarbamoyl)-3-(2-chloro-4-(2-phenylethenyl)-benzyl)- 
2-methyl-3H-imidazo[4,5-b]pyridine (42 mg) was suspended in a mixed solvent of 
chloroform (4 ml), 1,4-dioxane (2 ml) and methanol (2 ml), and platinum oxide (2 
m^ was added. The mixture was stirred at room temperature for 6.5 hr under a 
hydrogen atmosphere at 1 atm. The reaction rnixture was fQtrated and the 
solvent was evaporated. The resultant mixture was purified by silica gel column 
chromatography (chloroform/methanol= 20/1) and crystallized fh)m ethyl 
acetate/hexane to give 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (18 mg) as a white 
powder. 
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^H-NMRICDCy : 2.60{3H, s), 2.90(4H, s), 5.56(2H, s), 6,63(1H, d, J=8Hz), 7.00(1H, 
d, J=8Hz), 7.10-7.32(6H, m), 7.49-7 .67(3H, m), 8.02-8. 12(2H, m), 8. 14-8.2 1(2H, 
m), 10.05(lH,brs). 
Mass(ESI) : m/e 543 (M-H)" 
mp : 180-18rC 
Example 114 

5-(Benzenesulfonylcarbamoyl)-3-(2-chloro-4-mtrobenzyl)-2-met^^ 
imidazo[4,5-b]pyridine (245 was suspended in ethanol (3 ml) and reduced iron 
(141 mg) and acetic add (0.289 ml) were added, and the mixture was refluxed 
under heating overmght. The reaction mixture was filtered through Celite, and 
the filtrate was washed with a mixed solvent of methanol/chloroform ( 1 /4) and the 
filtrate was concentrated under reduced pressure. To the concentrated residue 
were added a saturated aqueous sodium hydrogen carbonate solution, water and 
a mixed solvent of methanol/chloroform (1/4) and the aqueous phase was made 
alkaline. The precipitated insoluble matter was filtered through Celite and the 
filtrate was washed with a mixed solvent of methanol/chloroform (1/9). The 
filtrate was partitioned and the organic layer was dried over anhydrous 
magnesium sulfate and filtrated. The filtrate was concentrated under reduced 
pressure to give a crude product as a pale-brown powder. The crude product 
(100 mg) was reciystallized from N,N-dimethylformamide-water to give 3-(4- 
arruno-2-chlorobenzyl)-5-(benzenesulfonylcarbamoyl)-2-methyl-3H-iiriida2X)[^ 
b]p3nridine (75 mg) as brown crystals. 

'H-NMR(DMSO-de) : 2.50(3H, s), 5.62(2H, s), 6,45(1H, d, J=8Hz), 6.62(1H, d, 
J=8Hz), 6.67(1H, s), 7.63(2H, t, J=7Hz), 7.72(1H, t, J=7Hz), 7.87(1H, d, J=8Hz), 
8.04(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 
Mass(ESI) : m/z 454(M-H)" 
Example 115 

5-(Benzenesulfonylcarbamoyl)-3-(2-chloro-4-(hydro5Qrmethyl)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (80 mg) fi-om 
5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4-fonnylberizyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (170 mg). 

'H-NMR(CDCl3- CD3OD) : 2.64(3H, s), 4.68(2H, s), 5.59(2H, s), 6.80(1H, d, J=8Hz), 
7.22(1H, brd, J=8Hz), 8.05(1H, d, J=8Hz), 8.09(1H, d, J=8Hz), 8.13-8.19(2H, m). 
Mass(ESI) : m/z 469 (M-1) . 
mp: 198-199"C 
Example 116 

To a suspension of 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4- 
formylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (95 mg, 0.20 mmol) in tert- 
butyl alcohol (2 ml) and water (0.5 ml) were added 2-methyl-2-butene (63 mg, 0.90 

252 




mmol) and sodium dihydrogenphosphate (32 mg, 0.20 mmol) at room temperature. 
To the suspension was added sodium chlorite (63 mg, 0.56 mmol) and the 
mixture was stirred at room temperature. One hour later, 2-methyl-2-butene (63 
mg, 0.90 mmol) and sodium dihydrogenphosphate (32 mg, 0.20 mmol) were added. 
Two hours later, 1,4-dioxane (2 ml) was added and the mixture was heated to 60'C. 
When the solution became transparent, it was stirred at room temperature for 1 hr. 
Water was added to the reaction mixture and the mixture was adjusted to pH 4 
with IN hydrochloric acid. The mixture was stirred for 30 min under ice-cooling 
and filtrated to give a colorless powder (97 m^. The powder was suspended in 
acetone and the suspension was heated and stirred at room temperature for 30 
min to give 5-(benzenesulfonylcarbamoyl)-3-(4-carbo3gr-2-chlorobenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine (70 mg) as colorless crystals. 

»H-NMR(DMSO-d6) : 2.48(3H, s), 5.90(2H, s), 6.82(1H, d, J=8Hz), 7.60-7.68(2H, m), 
7.71(1H, d, J=8Hz), 7.80(1H, d, J=8Hz), 8.00-8.08(3H, m), 8.17(1H, d, J=8Hz). 
Mass(ESI) : m/z483 (M-1) 
mp:155-160°C 
Ejcample 117 

In the same manner as in Preparation Example 14-1, 5-(benzene- 
sulfonylcarbamoyl)-3-(2-chloro-4-((methanesulfonyloxy)methyl)benzyl)-2-methyl- 
3H-imidazo(4,5-b]pyridine was obtained from 5-(benzene-sulfonylcarbamoyl)-3- 
[2-chloro-4-(hydroxymethyl)ben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine (58 mg). 
This compound was used in the next reaction without purification. 
Example 118 

To a solution of phenol (12 mg, 0.13 mmol) in N,N-dimethylformamide (0.5 m 
1) was added sodium hydride (60% in mineral oil, 5.2 mg) under ice-cooling. 
Thirty minutes later, a solution of 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4- 
((methanesulfonyloxy)methyl)ben2yl)-2-methyl-3H-imidazo[4,5-blpyridine (68 mg, 
0.12 mmol) in N,N-dimethylformamide (1 ml) was dropwise added, which was 
followed by stirring at room temperature for 3 hr. The reaction mixture was 
cooled with ice and water was added. Its pH was adjusted to 4 by dropwise 
addition of IN hydrochloric acid. The resulting product was extracted with ethyl 
acetate, washed three times with water, dried over anhydrous magnesium sulfate, 
and concentrated. The residue was subjected to silica gel thin layer 
chromatography (eluent: chloroform/methanol=20/ 1) and crystallized from ethyl 
acetate to give 5-(benzenesulfonylcarbamqyl)-3-(2-chlon)-4-((phenylo5cy)methyl)- 
benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (30 mg) as colorless crystals. 
»H-NMR(CDCl3) : 2.62(3H, s), 5.05(2H, s), 5.59(2H, s), 6.74(1H, d, J=8Hz), 6.91- 
7.01(3H, m), 7.23-7.33(3H, m), 7.49-7.67(4H, m), 8.06(1H, d, J=8Hz), 8.10(1H, d, 
J=8Hz), 8. 15-8.2 1(2H, m). 
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Mass{ESI) : m/z545 (M-l) 
mp : 203-205*'C 
Example 119 

To a solution of 5-(benzenesulfonylcarbamoyl)-3-(4-carbo3cy-2- 
cWorobenzyl)-2-methyl-3H-iinidazol4,5-blpyridine (25 mg, 0.052 mmol) in N,N- 
dimethylformamide (0.3 ml) were added ethanol (4 mg, 0.088 mmol), l-ethyl-3- 
(3-dimethylaminopropyl)carbodiimide hydrochloride (12 mg, 0.062 mmol) and 1- 
hydroxybenzotriazole (10 mg, 0.075 mmol) at room temperature. Three hours 
later, ethyl acetate and water were added to the reaction mixture and the mixture 
was adjusted to pH 4 with IN hydrochloric add. The oiig9nic layer was washed 
with water four times, dried over anhydrous magnesium sulfate and concentrated. 
The residue was subjected to silica gel thin layer chromatography (eluent: 
chloroform/methanol=10/ 1) and crystallized from ethyl acetate to give 5- 
(benzenesulfonylcarbamoyl)-3-(2-chloro-4-(ethoxycarbonyl)benzyl)-2-methyl-3H- 

imidazo[4,5-b]pyridine (18 mg) as colorless crystals. 

*H-NMR(CDCl3) : 1.40(3H, t, J=8Hz), 2.60(3H, s), 4.40(2H, q, J=8Hz), 5.63(2H, s), 
6.72(1H, d, J=8Hz), 7.50-7.59(2H, m), 7.62(1H, d, J=8Hz), 7.86(1H, d, J=8Hz), 
8.09{1H, d, J=8Hz), 8.12(1H, d, J=8Hz), 8. 15-8.20(3H, m). 
Mass(ESI) : m/z 5 1 1 (M- 1) 
mp: 196-1 97''C 
Example 120 

5-(Benzenesulfonylcarbamoyl)-3-(2-chloro-4-(methylcarbamoyl)benzyl)-2- 

methyl-3H-imidazo(4,5-b)pyridine was obtained as colorless crystals (18 m^ from 
5-(benzenesulfonylcarbamoyl)-3-(4-carbo3cy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (29 mg) and methylamine/tetrahydrofuran solution (2M, 
0.05 ml). 

»H-NMR(CDCl3- CD3OD) : 2.67(3H, s), 3.99(3H, s), 5.60(2H, s), 6.99(1H, d, J=8Hz), 
7.50-7.69{4H, m), 7.96(1H, brs), 8.05-8.15(4H, m). 
Mass(ESI) : m/z 496 (M-l) 
mp : 257-260'C 
Example 121 

5-(Benzenesulfonylcarbampyl)-3-(4-bromo-2-chlorobenzyl)-2,7-dimethyl-3H- 

imidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 4-7, the objective 

compound (139 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
chloroben2yl)-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5-carboxyUcacid (160 mg) 

and benzenesulfonamide (96 mg). 

*H-NMR(CDCl3) : 2.60(3H, s), 2.68(3H, s), 5.51(2H, s), 6.59(1H, d. J=8Hz), 7.35(1H, 
dd, J=8, 2Hz), 7.51-7.69(4H, m), 7.91(1H, br s), 8.17 (2H, d, J=8Hz). 
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Mass(ESI) : m/z 533 (M-1) 
mp231-232'C 
Example 122 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (221 mg) was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenylethenyl)benzyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5-carbo3Qrlic 
add (200 m^ and (4-methylbenzene)sulfonamide (126 mg). 

*H-NMR(CDCl3) : 2.36(3H, s), 2.64(3H, s), 5.58(2H, s), 6.92(1H, d, J=8Hz), 7.03(1H, 
d, J=16Hz), 7.15(1H, d, J=19Hz), 7.25-7.38(6H, m), 7.50(2H, d, J=8Hz), 7.63(1H, s), 
8.00-8.09(4H, m) 
Mass(ESI) : m/z 555(M-Hr 
Example 123 

In the same manner as in Example 1, 3-(2-c±iIoro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-2-methyI-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (229 m^ was obtained as white crystals from 3-(2-chloro-4-(E)-(2- 
phenylethenyl)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3!ylicacid (200 
mg) and (4-vinylbenzene)sulfonaniide (135 m^. 

*H-NMR(CDCl3) : 2.65(3H, s), 5.37(1H, d, J=9Hz), 5.57{2H. s), 5.79(1H, d, J=16Hz), 
6.68(1H, dd, J=9,17Hz), 6.84(1H, d, J=8Hz), 7.02-7.53(8H, m), 7.63(1H, s), 8.05- 
8.08(4H, m) 

Mass(ESI) : m/z 567(M-H)- 
Example 124 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-2-methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamoyl)-3H- 

imidazo[4,5-b]pyridine (227 mg) was obtained as white crystals from 3-(2-chloro- 

4-(E)-(2-phenylethenyl)ben2yl)-2-methyl-3H-imidazol4,5-b]pyridine-5-carbo3cylic 

add (200 mg) and (E)-(2-phenylethene)sulfonamide (135 mg). 

*H-NMR(CDCl3) : 2.66(3H, s), 5.58(2H, s), 6.77(1H, d, J=8Hz), 6.98-7.17(3H, m), 

7.29-7.53(1 IH, m), 7.63(1H, s), 7.77(1H, d, J=16Hz), 8.10(1H, d, J=8Hz), 8.15(1H, 

d, J=8Hz) 

Mass(ESI) : m/z 567(M-H)' 
Example 125 

In the same maimer as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (227 m^ was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenylethenyl)benzyl)-2-methyl-3H-imidazo(4,5-blpyridine-5-carboxylic 
add (200 m^ and 5-chlorothiophaie-2-sulfonamide (145 m^. 
*H-NMR(CDCl3) : 2.66(3H, s), 5.57(2H. s), 6.82(1H, d, J=8Hz), 6.99(1H, d, J=3Hz), 
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7.02(1H, d, J=16Hz), 7.13(1H, d, J=16Hz), 7.29-7.39(4H, m), 7.50(1H, d, J=7Hz), 
7.63(1H, s), 7.75(1H, d, J=3Hz), 8.09(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 58 1 (M-H)' 
Eicample 126 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(E)-(2-cWoro-4-(2-phenylethenyl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (226 lii^ was obtained as white crystals firom 3-(2-chloro- 
4-(E)-(2-phenylethenyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic 
add (200 m^ and 5-bromothiophene-2-sulfonamide (178 m^. 
»H-NMR(CDCl3) : 2.68(3H, s), 5.57(2H, s), 6.82(1H, d, J=8Hz), 7.00-7. 16(3H, m), 
7.28-7.38(4H, m), 7.51(2H, d, J=8Hz), 7.63(1H, s), 7.70(1H, d, J=3Hz), 8.08(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 627(M-H)'. 
Example 127 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)ben2yI)-2-methyl-5-(l-pentanesulfonylcarbamoyl)-3H-infiidazo[4,5- 
b]pyridine (202 mg) was obtained as white crystals fix)m 3-(2-chloro-4-(E)-(2- 
phenylethenyl)benzyI)-2-metiiyl-3H-imidazo(4,5-blpyridine-5-carbo:grlic add (200 
mg) and l-pentanesulfonamide(lll mg). 

^H-NMRlCDCy : 8.03(3H, t, J=7Hz), 1.22-1.43(4H, m), 1.80-1.92(2H, m), 2.67(3H, 
s), 3.53(2H, t, J=8Hz), 5.58(2H, s), 6.77(1H, d, J=8Hz), 6.99(1H, d, J=16Hz), 
7. 13(1H, d, J= 17Hz), 7.29-7.36(4H, m), 7.49(2H, d, J=8Hz), 7.63(1H, s), 8. 13(1H, d, 
J=8Hz), 8.20(1H, d, J=8Hz) 
Mass(ESI) : m/z 537{M+H)* 
Example 128 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-((4-methylben2ene)sulfonylcarbamqyl)-3H-imidazo[4,5- 
blpyridine (193 m^ was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5-carboxylic acid (200 
mg) and (4-methylbenzene)sulfonamide (127 m^. 

»H-NMR(CDCl3) : 2.42(3H, s), 2.02(3H, s), 2.86(4H, s), 5.56(2H, s), 6.62(1H, d, 
J=8Hz), 7.00(1H, d, J=8Hz), 7. 13-7.33(8H, m), 8.02-8.09(4H, m) 
Mass(ESI) : m/z 557(M-H)" 
Example 129 

In the same manner as in Example 1, 3-{2-chloro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (174 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-rhethyl-3H-imidazo[4,5-b]Ryridine-5-carboxylic acid (200 
mg) and (4-vinylbenzene)sulfonamide (226 m^. 
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»H-NMR(CDCl3) : 2.61(3H, s), 2.91(4H, s), 5.43(1H, d, J=10Hz), 5.88(1H, d, 
J=16Hz), 6.64(1H, d, J=8Hz), 6.74(1H, dd, J=9,16Hz), 7.00(1H, d, J=8Hz), 7.16- 
7.33(6H, m), 7.64(2H, d, J=8Hz), 8.04-8. 14(4H, m) Mass(ESI) : m/z 

569(M-H)- 
Example 130 

In the same manner as in Example 1, 3-(2-diloro-4-(2-phenylethyl)- 
ben2yl)-2-methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (242 m^ was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 
m^ and (E)-(2-phenylethene)sulfonamide (226 mg). 

*H-NMR(CDCl3) : 2.61(3H, s), 2.91(4H, s), 5.57(2H, s), 6.62(1H, d, J=8Hz), 7.00(1H, 
d, J=8Hz), 7.14-7.32(7H, m), 7.42-7.45(3H, m), 7.53(2H, d, J=8Hz), 7.83(1H, d, 
J=15Hz), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz) 
Mass(ESI) : m/z 569(M-H)- 
Example 131 

In the same manner as in Example 1, 3-{2-chloro-4-(2-phenylethyl)- 
benzyl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine (199 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-methyi-3H-imidazoI4,5-b]pyridine-5-carboxylic acid (200 
mg) and 5-chlorothiophene-2-sulfonamide (243 mg). 

*H-NMR(CDCl3) : 2.63(3H, s), 2.92(3H, s), 5.56(2H, s), 6.64(1H, d, J=8Hz), 6.96(1H, 
d, J=3Hz), 7.01(1H, d, J=8Hz), 7.16-7.32(6H, m), 7.78(1H, d, J=3Hz), 8,08(1H, d, 
J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/z 583(M-H)' 
Example 132 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2-chloro-4-(2-phenylethyl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (263 m^ was obtained as white crystals from 3-(2-chloro- 
4-(2-phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylicacid 
(200 mg) and 5-bromothiophene-2-sulfonamide (298 mg). 

»H-NMR(CDCl3) : 2.62(3H, s), 2.90(4H, s), 5.56(2H, s), 6.65(1H, d, J=8Hz), 7.01(1H, 
d, J=8Hz), 7.08(1H, d, J=3Hz), 7.12-7.30(6H, m), 7.74(1H, d, J=4Hz), 8.07(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 629(M-H)' 
Example 133 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-( l-pentanesulfonylcarbamqyl)-3H-iraidazol4,5-blpyridine (166 
mg) was obtained as white crystals from 3-(2-chloro-4-(2-phenylethyl)-ben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (200 mg) and 1- 
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pentanesulfonamide (186 mg). 

»H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.28-1.47{4H, m), 1.83-1.94(2H, m), 2.62(3H, 
s), 2.90(4H, s), 3.56(2H, t, J=8Hz), 5.56(2H, s), 6.63(1H, d, J=8Hz), 6.97(1H, d, 
J=8Hz), 7. 13-7.80(6H, m), 8. 13(1H, d, J=8Hz), 8.20(1H, d, J=8Hz) 
Mass(ESI) : m/z 537(M-H)' 
Emmide 134 

In the same manner as in Example 1, 3-(4-benzylojgr-2-chlorobenzyl)-2- 
methyl-5-((4-methylben2ene)sulfonylcarbamcyl)-3H-imidazo[4,5-blRyridine (259 

was obtained as white crystals fbom 3-(4-benzylo3cy-2-chlorobenzyl)-2- 
methyl-3H-inudazo[4,5-b]pyridine-5-carbcHcylic acid (230 m^ and (4- 
methylbenzene)sulfonaniide (145 mg). 

»H-NMR(CDCl3) : 2.41(3H, s), 2.64(3H, s), 5.06(2H, s), 5.52(2H, s), 6.78-6.88(2H, 
m), 7. 12(1H, s), 7.29-7.43(7H, m), 8.03-8.07(4H, m) 
Mass{ESI) : m/z 559(M-Hr 
Example 135 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chloroben2yl)-2- 
methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazoI4,5-b]pyridine (214 mg) 
was obtained as white crystals from 3-{4-benzylo3^-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and (4- 
vinylbenzene)sulfonamide (135 mg). 

»H-NMR(CDCl3) : 2.63(3H, s), 5.07(2H, s), 5.42(1H, d, J=9Hz), 5.51(2H, s), 5.86(1H, 
d, J=17Hz), 6.67-6.90{3H, m), 7.12(1H, d, J=2Hz), 7.32-7.4 3(5H, m), 7.52(2H, d, 
J=8Hz), 8.02-8. 13(4H, m) 
Mass(ESI) : m/z571(M-H)* 
Example 136 

In the same manner as in Example 1, 3-(4-ben2yloxy-2-chloroben2yl)-2- 
methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamqyl)-3H-imidazo[4,5-b]pyridine 
(212 mg) was obtained as white ciystals from 3-(4-benzyloxy-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (200 mg) and (E)-(2- 
phenylethene)sulfonamide (135 mg). 

*H-NMR(CDCl3) : 2.13(3H, s), 5.06(2H, s), 5.53(2H, s), 6.73(1H, d, J=8Hz), 6.84(1H, 
dd, J=2,8Hz), 7.10-7.18(2H, m), 7.32-7.43(8H, m), 7.50-7.53(2H, m), 7.82(1H, d, 
J=15Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
Mass(ESI) : m/z 571(M-H)- 
^sample 137 

In the same manner as in Example 1, 3-(4-benzylo3cy-2-chloroben2yl)-5- 
((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine 
(178 mg) was obtained as white ciystals from 3-(4-benzyloxy-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (200 m^ and 5- 
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chlorothiophene-2-sulfonaniide (145 mg). 

»H-NMR(CDCl3) : 2.67(3H, s), 5.06(2H, s), 5.51(2H, s), 6.78(1H, d, J=8Hz), 6.85(1H, 
dd, J=2,8Hz), 6.92(1H. d, J=3Hz), 7.12(1H, d, J=2Hz), 7.32-7.42(5H, m), 7.78(1H, 
d, J=7Hz), 8.06(1H, d, J=8Hz), 8. 10(1H, d, J=8Hz) 
Mass(ESI) : m/z 585(M-H)* 
Exsunple 138 

In the same manner as in Example 1, 3-(4-benzylajcy-2-chlorobenzyl)-5- 
((5-bromothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine 
(227 m^ was obtained as white crystals fix)m 3-(4-benzylo3y-2-chloroben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3Qrlic acid (200 m^ and 5- 
bromothiophene-2-sulfonamide (178 m^. 

»H-NMR(CDCl3) : 2.63(3H, s), 5.05(2H, s). 5.52(2H, s), 6.80(1H, d, J=5Hz), 6.84(1H, 
dd, J=2,8Hz), 7.07(1H, d, J=7Hz), 7.10(1H, d, J=3Hz), 7.32-7.42(5H, m), 7.72(1H, 
d, J=3Hz), 8.07(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass(ESI) : m/z 630(M-H)" 
Eacample 139 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chloroben2yl)-2- 
methyl-5-{l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (184 m^ was 
obtained as white crystals from 3-(4-benzyloxy-2-chloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 1-pentane- sulfonamide 
(lllmg). 

^H-NMR(CDCl3) : 0.87(3H, t, J=8Hz), 1.30-1.48(4H, m), 1.83-1.93(2H, m),2.64(3H, 
s), 3.53(2H, t, J=8Hz), 5.04(2H, s), 5.51(2H, s), 6.74(1H, d, J=8Hz), 6.82(1H, dd, 
J=2,8Hz), 7.10(1H, d, J=8Hz), 7.30-7 .40(5H, m), 8.10(1H, d, J=8Hz), 8.17(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 539{M-H)' 
Eacample 140 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamqyl)-3H-imidazo-[4,5- 
bjpyridine (211 mg) was obtained as white crystals fix)m 3-(2-chloro-4- 
((cydohexylmethyl)oxy)benzyl)-2-methyl-3H-iinidazo[4,5-b]Ryridine-5-carboxylic 
add (200 m^ and (4-methylbenzene) sulfonamide (124 mg). 
*H-NMR(CDCl3) : 0.97-1.36(5H, m), 1.67-1.87(6H, m), 2.41(3H, s), 2.63(3H, s), 
3.74(2H, d, J=7Hz), 5.51(2H, s), 6.77(2H, s), 7.01(1H, s), 7.32(2H, d, J=8Hz), 
8.02-8.07(4H, m) 
Mass(ESI) : m/z 565(M-H)" 
Example 141 

In the same manner as in Example 1, 3-(2-chloro-4-((cydohexylmethyl)- 
oxy)benzyl)-2-methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazol4,5- 
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blpyridine (203 mg) was obtained as white crystals fbom 3-(2-chloro-4- 

{(cydohexylmethyl)oxy)benzyl)-2-methyl-3H-imidazoI4,5-blpyridine-5-carbo3^^^ 

add (200 mg) and {4-vinylbenzene)sulfonaniide (133 m^. 

»H-NMR(CDCl3) : 0.98-1.38(5H, m), 1.68-1.88(6H, m), 2.64(3H, s), 3.75(2H, d, 

J=7H2), 5.43{1H, d, J=llHz), 5.50(2H, s), 5.87(1H, d, J=16H2), 6.69-6;78(3H, m), 

7.00(1H, s), 7.53(2H, d, J=8Hz), 8.00-8:12(4H, m) 

Mass(ESI) : m/z 577(M-H)" 

Example 142 

In the same manner as in Example 1, 3-(2-dTloro-4-((cydohexylmethyl)- 
03gr)ben2yl)-2-methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
blpyridine (193 m^ was obtained as white crystals finom 3-(2-chloro-4- 
((cyclohexylmethyl)oxy)ben2yl)-2-methyl-3H-imida2o[4,5-blpyridine-5-carbo3cylic 
add (200 mg) and (E)-(2-phenylethene) sulfonamide (133 mg). 
»H-NMR(CDCl3) : 0.96-1.36(5H, m), 1.68-1.84(6H, m), 2.64(3H, s), 3.72(2H, d, 
J=7Hz), 5.51(2H, s), 6.69-6.74(2H, m), 7.00(1H, d, J=2Hz), 7.14(1H, d, J=15Hz), 
7.36-7.46(3H, m), 7.52-7.56(2H, m), 7.81(1H, d, J=16Hz), 8.08{1H, d, J=8Hz), 
8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 577(M-H)" 
Example 143 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)ben2yl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (155 mg) was obtained as white crystals fix)m 3-(2-chloro- 
4-((cyclohexylmethyl)oxy)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxyUc 
add (200 mg) and 5-chlorothiophene-2-sulfonamide (143 mg). 
^H-NMR(CDCl3) : 0.97-1.36{5H, m), 1.37-1.87(6H, m), 2.65(3H, s), 3.73(2H, d, 
J=7Hz), 5.50(2H, s), 6.73-6.82(2H, m). 6.94(1H, d, J=2Hz), 7.00(1H, s), 7.76{1H, d, 
J=3Hz), 8.06{1H, d, J=8Hz), 8. 10(1H, d, J=8Hz) 
Mass(ESI) : m/z 591(M-H)" 
Example 144 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2-chloro-4-((cydohexylmethyl)oxy)ben2yl)-2-methyl-3H- 

imidazo[4,5-b]pyridine (178 m^ was obtained as white crystals from 3-(2-chloro- 
4-({cyclohexylmethyl)oxy)ben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylic 

acid (200 mg) and 5-bromothiophene-2-sulfonamide (175 m^. 
»H-NMR(CDCl3) : 0.97-1.36(5H, m), 1.68-1.87(6H, m), 2.64(3H, s), 3.73(2H, d, 
J=7Hz), 5.50(2H, s), 6.72-6.80(2H, m), 7.00(1H, s), 7.08(1H, d, J=3Hz), 7.72(1H, d, 
J=3Hz), 8.05(1H, d, J=8Hz), 8.1 1(1H, d, J=8Hz) 
Mass(ESI) : m/z 537(M-H)" 
Ebcample 145 

260 



In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)ben2yl)-2 methyl-5-( 1 -pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine 
(178 mg) was obtained as white ciystals from 3-(2-chloro-4- 
{{cyclohexylmethyl)oxy)ben2yl)-2-methyl-3H-imida2o[4,5-b]pyridine-5-carboxylic 
acid (200 mg) and 1-pentanesulfonamide (110 mg). 

»H-NMR(CDCl3) : 0.88(3H, t, J=8Hz), 0.96-1.48(9H, m), L68-1.92(8H, m), 2.64(3H, 
s), 3.53(2H, t, J=8Hz), 3.72(2H, d, J=7Hz), 5.46(2H, s), 6.70-6.76(2H, m), 6.78 (IH, 
s), 8.09(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Mass(ESI) : m/z 545(M-H)' 
Eacample 146 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine ( 18 1 
mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)-benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (160 mg). 
*H-NMR(CDCl3) : 2.41(3H, s), 2.50(3H, s), 2.63(3H, s), 5.52(2H, s), 6.73(1H, d, 
J=8Hz), 7.09(1H, d, J=8Hz), 7.30-7.37(3H, m), 8.00-8.07(4H, m). 
Mass(ESI) : m/z 499(M-1) 
mp 180- 18 1*0 
Example 147 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)ben2yl)-2- 
methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo(4,5-b]pyridine (174 m^ 
was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)-benzyl)-2- 
methyl-3H-Lmidazo[4,5-b]pyridine-5-carbo3cylic acid (160 mg). 
»H-NMR(CDCl3) : 2.50(3H, s), 2.64(3H, s), 5.44(1H, d, J=llHz), 5.53(2H, s), 
5.88(1H, d, J=18Hz), 6.57(1H, d, J=8Hz), 6.71(2H, dd, J=18,l IHz), 7.08(1H, dd, 
J=8,2Hz), 7.32(1H, d, J=2Hz), 7.54(2H, d, J=8Hz), 8.00-8.14(4H, m). 
Mass(ESI) : m/z513(M+l) 
mp 197-198°C 
Example 148 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
methyl-5-(E)-[(2-phenylethenyl)sulfonylcarbamoyl]-3H-imidazoI4,5-b]pyridine 

(174 mg) was obtained as colorless crystals from 3-(2-chIoro-4- 
(methylthio)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo30^Uc acid (160 

mg). 

^H-NMR(CDCl3) : 2.48(3H, s), 2.63(3H, s), 5.53(2H, s), 6.67(1H, d, J=8Hz), 7.06(1H, 
dd, J=8,lHz), 7.14(1H, d, J=15Hz), 7.23-7.33(lH, overlapped with HjO), 7.36- 
7.47(3H, m), 7.50-7.59(2H, m), 7.81(1H, d, J=15Hz), 8.09(1H, d, J=8Hz), 8.17(1H, 
d,J=8Hz), 10.01(lH,brs). 
Mass(ESI) : m/z 513(M+1). 
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mp 175-176°C 
ETcample 149 

In the same mamier as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-5- 
I(5-chlorpthiophen-2-yl)sulfonylcarbamoyll-2-methyl-3H-imidazoI4,5-blpyridme 
(186 mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)- 
ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (160 mg). 
*H-NMR(CDCl3) : 2.40(3H, s), 2.65(3H, s), 5.53(2H, s), 6.73(1H, d, J=8Hz), 6.95(1H, 
d, J=5Hz), 7.08(1H, dd, J=8,2Hz), 7.31(1H, d, J=2Hz), 7.77(1H, d, J=5Hz), 7.70(1H, 
d, J=8Hz), 8. 12(1 H, d, J=8H2). 
Mass(ESI) : m/z 528(M+1) 
mp 170-171"C 
Bxamide 150 

In the same manner as in Example 1, 3-[2-chloro-4-(methylthio)benzyl]-5- 
[(5-bromothiophen-2-yl)sulfonylcarbamoyl]-2-methyl-3H-imidazo[4,5-b]pyridine 
(211 mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)- 
benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 
*H-NMR(CDCl3) : 2.49(3H, s), 2.65(3H, s), 5.52(2H, s), 6.73(1H, d, J=8Hz), 7.02- 
7.13(2H, m), 7.31(1H, br s), 7.72(1H, d, J=5Hz), 8.08(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz). 

Mass(ESI) : m/z 572(M+1) 
mp 169-170'C 
Example 151 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo(4,5-b]pyridine (169 mg) was 
obtained as colorless crystals from 3-(2-chloro-4-(methylthio)benzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic add (160 mg). 

^H-NMR(CDCl3) : 0.90(3H, t, J=8Hz), 1.26-1.49(4H, m), 1.81-1.95(2H, m), 2.47(3H, 
s), 2.64(3H, s), 3.50-3.60(2H, m), 5.52(2H, s), 6.70(1H, d, J=8Hz), 7.05(1H, dd, 
J=8,lHz), 7.30(1H, d, J=lHz), 8.12(1H, d, J=8Hz), 8.19(1H, d, J=8Hz), 9.81(1H, br 
s). 

Mass(ESI) : m/z481(M+l) 
mp 184-185'C 
Example 152 

In the same manner as in Example 1, 3-(2-chloro-4-(etho3cycarbonyl)- 
ben2yl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 

b]pyridine (173 mg) was obtained as white crystals from 3-(2-chloro-4- 
(etho3cycarbonyl)ben2yl)-2-methyl-3H-imidazol4,5-b]pyridine-5-carboxyUcadd 
(150 mg) and (4-methylbenzene)sulfonamide (103 mg). 

*H-NMR(CDCl3) : 1.40(3H, t, J=7Hz), 2.42(3H, s), 2.59(3H, s), 4.39(2H, q, J=7Hz), 
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5.63(2H, s), 6.70(1H, d, J=8Hz), 7.27-7.33(2H, m), 7.83{1H, d, J=8Hz), 8.00- 
8.07(5H, m) 

Mass(ESI) : m/z 525(M-H)- 
Example 153 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl)-2-methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazoI4,5- 
b]pyridine (212 m^ was obtained as white crystals from 3-(2-chloro-4- 
(etho3Q^carbonyl)benzyl)-2-methyl-3H-irnidazo(4,5-blpyridine-5-carboxylicacid 
(200 m^ and (4-vinylbenzene) sulfonamide ( 147 mg). 

*H-NMR(CDCl3) : 1.40(3H, t, J=7Hz), 2.59(3H, s), 4.40(2H, q, J=7Hz), 5.43(1H, d, 
J=9Hz), 5.64(2H, s), 5.88(1H, d, J=16Hz), 6.68-6.77(2H, m), 7.52(1H, d, J=8Hz), 
7.83(1H, dd, J=2,8Hz), 8.05-8. 16(5H, m) 
Mass(ESI) : m/z 537(M-Hr 
Example 154 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl)-2-methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamoyl)-3H-imidazoI4,5- 
b]pyridine (237 m^ was obtained as white crystals from 3-(2-chloro-4- 
(etho30^carbonyl)benzyl)-2-methyl-3H-imidazo[4 ,5-b]pyridine-5-carboxyUc acid 
(200 rrig) and (E)-(2-phenylethene) sulfonamide (147 mg). 

*H-NMR(CDCl3) : 11.38(3H, t, J=7Hz), 2.60(3H, s), 4.37(2H, q, J=7Hz), 5.65(2H, s), 
6.65{1H, d, J=8Hz), 7.14(1H, d, J=15Hz), 7.36-7.53(5H, m), 7.77- 7.85(2H, m), 
8.12-8.20(3H, m) 
Mass(ESl) : m/z 537(M-H)" 
Example 155 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
ben2yl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamqyl)-2-methyl-3H-imidazo[4,5- 

b]pyridine (210 m^ was obtained as white crystals from 3-(2-chloro-4- 
(ethoxycarbonyl)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbaxylicacid 
(200 mg) and 5-chlorothiophene-2-sulfonamide (159 mg). 

*H-NMR(GDCl3) : 1.39(3H, t, J=7Hz), 2.60(3H, s), 4.38(2H, q, J=7Hz), 5.62(2H, s), 
6.70(1H, d, J=8Hz), 6.93(1H, d, J=3Hz), 7.26(1H, s), 7.73(1H, d, J=4Hz), 7.83(1H, 
dd, J=2,8Hz), 8.11-8.17(3H, m) 
Mass(ESI) :m/z551(M-H)' . 
Example 156 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbampyl-3-(2-chloro-4-(etho3cycarbonyl)benzyl)-2-methyl-3H- 

imidazo[4,5-b]pyridine (229 m^ was obtained as white crystals from 3-(2-chloro- 
4-(etho3Qrcarbonyl)ben2yl)-2-methyl-3H-iriiidazoI4,5-b]pyridine-5-carboxyUcacid 
(200 mg) and 5-bromothiophene-2-sulfonamide (194 mg). 
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*H-NMR(CDCl3) : 1.19(3H, t, J=7Hz), 2.62(3H, s), 4.38(2H, q, J=8Hz), 5.63(2H, s), 
6.71(1H, d, J=8Hz), 7.07(1H, d, J=4Hz), 7.71(1H, d, J=3Hz), 7.83(1H, dd, J=2,8H2), 
8.09-8. 15(3H,m) 
Mass(ESI) : m/z 597(M-H)" 
Example 157 

In the same manner as in Example 1, 3-(2-chloro-4-(ethQxycarbonyl)- 
benzyl)-2-methyl-5-( l-pentanesulfonylcarbamqyl)-3H-miidazo[4,5-b]pyridme ( 197 
m^ was obtained as white crystals fipom 3-(2-chloro-4-{ethoxycarbonyl)-benzyl)-2- 
methyl-3H-imidazoI4,5-b)pyridine-5-carbcKylic add (200 mg) and 1- 
pentanesulfonamide (121 m^. 

»H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.27-1.47(7H, m), 1.82-1.92(2H, m), 2.60(3H, 
s), 3.53(2H, t, J=8Hz), 4.38(2H, q, J=7Hz), 5.62(2H, s), 6.67(1H, d, J=8Hz), 7.83(1H, 
dd, J=2,8Hz), 8. 14-8.24(3H, m) 
Mass(ESI) : m/z 505(M-H)- 
Example 158 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)methyl)- 
benzyl)-2-methyl-5-l(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine (182 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
((phenyloxy)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(200 mg) and (4-methylbenzene) sulfonamide (127 m^. 

^H-NMR(300MHz, DMSO-dJcJ : 2.38(s, 3H), 2.48(s, 3H), 5.12(s, 2H), 5.83(s, 3H), 
6.76(d, J=8Hz, IH), 6.90-7.04{m, 3H), 7.24-7.38(m, 3H), 7.42(d, J=8Hz, 2H), 
7.66(s, IH), 7.83-7.95(m, 3H), 8.14(d, J=8Hz, IH) 
MS(ESI) : m/e 559(M-H) 
Example 159 

In the same manner as in Example 1, 3-(2-chloro-4-((phenylo3cy)methyl)- 
benzyl)-2-methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazol4,5- 
blpyridine (135 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
((phenyloxy)methyl)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo^Ucacid 
(200 mg) and (4-vinylbenzene) sulfonamide (135 m^. 

*H-NMR(300MHz, DMSO-dJcJ : 2.46(s, 3H), 5.11(s, 2H), 5.46(d, J=llHz, IH), 
5.83(s, 2H), 6.01(d, J=18Hz, IH), 6.74(d, J=8Hz, IH), 6.81(dd, J=ll,18Hz, IH), 
6.90-7.03(m, 3H), 7.24-7.36(m, 3H), 7.64-7.75(m, 3H), 7.90(d , J=8Hz, IH), 7.98(d, 
J=8Hz, 2H), 8. 13(d, J=8Hz, IH) 
MS(ESI) : m/e 571(M-H) 
Example 160 

In the same maimer as in Example 1, 3-(2-chloro-4-((phenyloxy)methyl)- 
ben2yl)-2-methyl-5-I(E)-(2-phenylethenyl)sulfonylcarbamqyl]-3H-imidazo[4,5- 
b]pyridine (152 mg) was obtained as pale-yellow crystals frx)m 3-(2-chloro-4- 
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((phenyloxy)me1±iyl)benzyl)-2-methyl-3H-imidazol4,5-b]pyridme-5-c^ acid 

(200 mg) and {E)-(2-phenylethene)sulfonaniide (135 mg). 

»H-NMR(300MHz, DMSO-dJcy : 2.46(s, 3H), 5.60(s, 2H), 5.84(s, 2H), 6.68(d, 

J=8Hz, IH), 6.90-7 .02(m, 3H), 7.24-7.36(m, 3H), 7.40-7.59(m, 4H), 7.66(s-like, 

2H), 7.73-7.82(m, 2H), 7.98(d, J=8Hz, IH), 8. 18(d, J=8Hz, IH) 

MS(ESI) : m/e 57 1 (M-H) 

Example 161 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)methyl)- 
ben2yl)-5-I(5-chlorothiophen-2-yl)sulfonylcarbamoyl]-2-methyl-3H-imidazo-(4,5- 
b]pyridine (120 m^ was obtained as pale-yellow crystals from 3-(2-chloro-4- 
((phenyloxy)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid 
(200 mg) and 5-chlorothiophene-2-sulfonamide (178 m^. 
*H-NMR(300MHz, DMSO-delcJ : 2.45(s, 3H), 5.61(s, 2H), 5.83(s, 2H), 6.70(d, 
J=8Hz, IH), 6.90-7.02(m, 3H), 7.24-7.35(m, 4H), 7.65{s,. IH), 7.76(d, J=4Hz, IH), 
7.97(d, J=8Hz, IH), 8.18(d, J=8Hz, IH) 
MS(ESI) : m/e 585,587 
Example 162 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-((phenyloxy)methyl)benzyl)-2-methyI-3H- 
imidazo[4,5-b]pyridine (153 mg) was obtained as pale-yellow crystals from 3-(2- 
chloro-4-((phenylo3Q^)methyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridrne-5- 
carboxylic acid (200 mg) and 5-bromothiophene-2-sulfonamide (178 mg). 
*H-NMR(300MHz, DMSO-d6)<5 : 2.45(s, 3H), 5.10(s, 2H), 5.8 l(s, 2H), 6.69(d, 
J=8Hz, IH), 6.90-7.02(m, 3H), 7.24-7.35(m, 3H), 7.39(d, J=4Hz, IH), 7.65(s, IH), 
7.70(d, J=4Hz, IH), 7.97(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 
MS(ESI) : m/e 629,630,633 
Example 163 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)methyl)- 
benzyl)-2-methyI-5-(l-pentanesulfonylcarbamqyl)-3H-imidazo[4,5-b]pyridine (180 
mg) was obtained as pale-yellow crystals fix>m 3-(2-chloro-4- 
((phenylo3cy)methyl)benzyl)-2-methyl-3H-imidazo(4 ,5-b]pyridine-5-carboxyUc acid 
(200 mg) and 1-pentanesulfonamide (111 mg). 

*H-NMR(300MHz, DMSO-d6)<5 : 0.80(t, J=7.5Hz, 3H), 1.17-1.43(m, 4H), 1.63- 
1.77(m, 2H), 2.48(8, 3H), 3.53(t, J=7.5Hz, 2H), 5.5 l(s, 2H), 5.83(s, 2H), 6.74(d, 
J=8Hz, IH), 6.90-7.04(m, 3H), 7.23-7.48(m, 3H), 7.65(s, IH), 8.02(d, J=8Hz, IH), 
8.20(d, J=8Hz, IH) 
MS(ESI) : m/e 539(M-1) 
Example 164 

In the same manner as in Example 1, 3-[2-chloro-4-(dimethylamino- 
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methyl)benzyll-2-methyl-5-[(4-inethylbenzene)sulfonylcarbamoyll-3H- 
imidazo[4,5-b]pyridine (80 mg) was obtained as pale-yellow crystals from 3-(2- 
chloro-4-(dimethylaminomethyl)benzyl)-2-methyl-3H-iiradazoI4,5-b]pyridine-5- 
carbojsylic add (115 mg) and (4-methylbenzene)sulfonamide (83 mg). 
*H-NMR(300MHz, DMSO-d«)<5 : 2.34(s, 3H), 2.40(s, 6H), 2.46(s, 3H), 3.78(s, 2H), 
5.70(s, 2H), 6.60(d, J=8Hz, IH), 7.23(d, J=8Hz, IH), 7.30(d, J=8Hz, 2H), 7.60(s, 
IH), 7.80(d, J=8Hz, IH), 7.93(d, J=8Hz, IH), 8.03(d, J=8Hz, IH) 
MS{ESI) : m/e 512(M+H) 
Example 165 

In the same manner as in Example 1, 3-[2-chloro-4-((imida2ol-l- 
yl)methyl)benzyll-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-blpyridine (180 mg) was obtained as pale-yellow crystals from 3-(2- 
chloro-4-((imidazol-l-yl)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid (184 mg) and (4-methylbenzene)sulfonamide (125 mg). 
*H-NMR(300MHz, DMSO-d^) 6 : 2.39(s, 3H), 2.45(s, 3H), 5.22(s, 2H), 5.77(s, 2H), 
6.67(d, J=8Hz, IH), 6.98(s, IH), 7.14(d, J=8Hz, IH), 7.25(s, IH), 7.40(d, J=8Hz, 
2H), 7.48(s, IH), 7.84-7.93(m, 4H), 8. 10(d, J=8Hz, IH) 
MS(ESI) : m/e 533(M-H) 
Example 166 

In the same manner as in Example 1, 3-[2-chloro-4-((piperidin- 1- 
yl)methyl)benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (57 mg) was obtained as pale-yellow crystals from 3-(2- 
chloro-4-((piperidin-l-yl)methyl)benzyl)-2-methyl-3H-imidazol4,5-b]pyridinc-5- 
carboxylic add (148 mg) and (4-methylbenzene) sulfonamide (96 m^. 
*H-NMR(300MHz, DMSO-dfi) 6 : 1.43(br peak, 2H), 1.55(br peak, 4H), 2.34(s, 3H), 
2.46(s, 3H), 2.66(br peak, 4H), 3.79(br peak, 2H), 5.69(s, 2H), 6.56(d, J=8Hz, IH), 
7.23(d, J=8Hz, IH), 7.29(d, J=8Hz, 2H), 7.58(s, IH) , 7.80(d, J=8Hz, 2H), 7.90(d, 
J=8Hz, IH), 8.03(d, J=8Hz, IH) 
MS(ESI) : m/e 552.2(M+H) 
Examine 167 

In the same maimer as in Example 1, 3-I2-chloro-4-(phenylthiomethyl)- 
benzyll-2-methyl-5-I(4-methylbenzene)sulfonylcarbamayl]-3H-imidazo[4,5- 
bjpyridine (119 m^ was obtained as pale-yellow crystals from 3-(2-chloro-4- 
(phenylthiomethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(175 mg) and (4-methylbenzene)sulfonaniide (107 m^. 

»H-NMR(300MHz, DMSO-dg) 6 : 2.38(s, 3H), 2.41(s, 3H), 4.24(s, 2H), 5.79(s, 2H), 
6.68(d, J=8Hz, IH), 7.12-7.35(m, 6H), 7!43(d, J=8Hz, IH), 7.54(s, IH), 7.85- 
7.98(rn, 3H), 8.13(d, J=8Hz, IH) 
Mass (ESI) m/e 575.0 (M-H) 
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Example 168 

In the same manner as in Example 1, 3-{4-((benzyloxy)methyl)-2- 
chlorobenzyl)-2-metliyl-5-I(4-me11iylbenzene)sulfonylcarbamoyll-3H-imidazo(4,5- 
b]pyridine was obtained as pale-yellow crystals (195 m^ fix>m 3-(4- 
({benzyloxy)methyl)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylic add (200 mg) and (4-methylbenzene)sulfonamide (123 m^. 
»H-NMR (300MHz, DMSO-d«)^ : 2.38(s, 3H), 2.46(s, 3H), 4.53{s, 4H), 5.82(s, 2H), 
6.73(d, J=8Hz, IH), 7.20-7 .38(m, 6H), 7.42(d, J=8Hz, 2H), 7.56(s, IH), 7.85- 
7.94(m, 3H), 8. 13(d, J=8Hz, IH) 
Mass (ESI) m/e 573 (M-H) 
Eacample 169 

In the same manner as in Example 1, 3-I4-(benzimidazol-2-yl)-2- 
chlorobenzyl)-2-methyl-5-I(4-methylbenzene)sulfonylc^bamoyll-3H-imidazo[4,5- 
blpyridine was obtained as pale-yellow crystals (140 mg) from 3-I4-(ben2imidazol- 
2-yl)-2-chlorobenzyI]-2-methyl-3H-imidazoI4,5-blpyridine-5-carbo3Qrlic acid (200 
mg) and (4-methylbenzene) sulfonamide (124 mg). 

»H-NMR(300MHz, DMSO-de)<y : 2.34(s, 3H), 2.50(s, 3H), 5.90(s, 2H), 6.98(d, 
J=8Hz, IH), 7.20-7.30(m, 2H), 7.38(d, J=8Hz, 2H), 7.57-7.69(m, 2H), 7.86-7.94(m, 
3H), 8.06{d, J=8Hz, IH), 8.16(d, J=8Hz, IH), 8.37(s, IH) 
Mass (ESI) m/e 569 (M-H) 
Example 170 

In the same manner as in Example 1, 2-methyl-5-[(4-methyIbenzene)- 
sulfonylcarbamoyl]-3-[4-(l-methyIbenzimida2ol-2-yl)-2-chIorobenzyI]-3H- 
imidazoI4,5-b]pyridine was obtained as pale-yellow crystals (81 m^ from 2- 
methyl-3-[4-(l-methylbenzimidazol-2-yl)-2-chlorobenzyI]-3H-imidazoI4,5- 
b]pyridine-5-carboxylic acid (200 mg) and (4-methylbenzene) sulfonamide (120 
mg). 

^H-NMR(300MHz, DMSO-de)<5 : 2.37(s, 3H), 2.53(s, 3H), 3.89(s, 3H), 5.94(s, 2H), 
6.90(d, J=8Hz, IH), 7.21-7.37(m, 3H), 7.42(d, J=8Hz, 2H), 7.65(d, J=8Hz, IH), 
7.70(d, J=8Hz, IH), 7.78(d, J=8Hz, IH), 7.90(d, J=8Hz, 2H), 8.09(s, IH), 8.17(d, 
J=8Hz, IH) 

Mass (ESI) m/e 585 (M+H) 
Example 171 

In the same manner as in Example 1, 3-[(l-ethylbenzimidazol-2- 
yl)methyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 

bjpyridine was obtained as pale-yellow crystals (167 mg) from 3-[(l- 
ethylberizirnidazol-2-yl)methyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic 
acid (180 mg) and (4-methylbenzene) sulfonamide (139 mg). 
*H-NMR(300MHz, DMSO-d6)<5 : 1.20(t, J=7.5Hz, 3H), 2.37(s, 3H), 2.65(s, 3H), 
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4.53(q, J=7.5Hz, 2H), 6.10(s, 2H), 7.17(t, J=8Hz, IH), 7.26(t, J=8Hz, IH), 7.42(d, 
J=8Hz, 2H), 7.53(d, J=8Hz, IH), 7.60(d, J=8Hz, IH), 7.87(d, J=8Hz, IH), 7.90(d, 
J=8Hz, IH), 8.12(d, J=8Hz, IH) 
Mass (ESI) m/e 487.2 (M-H) 
Example 172 

In the same maimer as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)ben2yl)-2-methyl-5-(l-pentanesuIfonylcarbamoyl)-3H-iniidazo[4,5-b]pyridine 
was obtained as pale-yellow crystals (174 m^ from 3-(2-chloro-4-(thiophen-2- 
yl)ben2yl)-2-methyl-3H-imidazoI4,5-b]pyridine-5-carbo3cylic add (180 mg) and 1- 
pentanesulfonamide (106 mg). 

*H-NMR(300MHz, DMSO-de)^ : 0.79(t, J=7.5Hz, 3H), l.i0-1.45(m, 4H), 1.56- 
1.81(m, 2H), 2.50(s, 3H), 3.43-3.63(m, 2H), 5.83(s, 2H), 6.80(d, J=8Hz, IH), 7.13(t, 
J=5Hz, IH), 7.50(d, J=8Hz, IH), 7.55-7.70(m, 2H), 7.86(s-like, IH). 8.03(d, J=8Hz, 
IH), 8.21(d, J=8Hz, IH) 
Mass (ESI) m/e 5 15.2 (M-H) 
Eacaxnple 173 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2-yl)benzyl)- 
2-methyl-5-I(4-methyIbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyTidine was 
obtained as pale-yellow crystals (199 mg) from 3-(2-chloro-4-(thiophen-2- 
yl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (180 m^ and (4- 
methylbenzene) sulfonamide (120 mg). 

»H-NMR(300MHz, DMSO-ds)d : 2.37(s, 3H), 2.50(s, 3H), 5.84(s, 2H), 6.80(d, 
J=8Hz, IH), 7.16(t, J=5Hz, IH), 7.40(d, J=8Hz, 2H), 7.53(dd, J=8, 2Hz, IH), 7.58- 
7.65(m, 2H), 7.82-7.94(m, 4H), 8.13(d, J=8Hz, IH) 
Mass (ESI) m/e 535. 1 (M-H) 
Example 174 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)benzyl)-5-[(5-chlorotliiophen-2-yl)sulfonylcarbamoyll-2-methyl-3H-imidazo(4,5- 
b]pyridine was obtained as pale-ydlow crystals (194 mg) from 3-(2-chloro-4- 
(thiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5-carbo3cylic add (180 
m^ and 5-chlorothiophene-2-sulfonamide (139 mgj. 

»H-NMR(300MHz, DMSO-ds)^ : 2.50(s, 3H), 5.83(s, 2H), 6.75(d, J=8Hz, IH), 
7.15(t, J=5Hz, IH), 7.28(d, J=4Hz, IH), 7.51(dd, J=8, 2Hz, IH), 7.56-7.65(m, 2H), 
7.74(d, J=4Hz, IH), 7.88(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 
Mass (ESI) m/e 561.0 
Example 175 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-(thiophen-2-yl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine w£^ obtained as pale-yellow crystals (228 m^ from 3-(2- 
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cWoro-4-(thiophen-2-yl)ben2yl)-2-methyl-3H-miidazoI4,5-b]pyridine-5-carbo3^^ 
add (180 mg) and 5-bromothiophene-2-sulfonaniide (170 m^. 
»H-NMR(300MHz, DMSO-de)<y : 2.50(s, 3H), 5.83(s, 2H), 6.75(d, J=8Hz, IH), 
7.14(t, J=5Hz, IH), 7.37(d, J=4Hz, IH), 7.52(dd, J=8, 2Hz, IH), 7.57-7.64(m, 2H), 
7.70(d, J=4Hz, IH), 7.87(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 
Mass (ESI) m/e 606.7 
Example 176 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)benzyl)-2-methyl-5-[(E)-(2-phenylethene)sulfonyIcarbamoyl]-3H-imida2o[4,5- 
blpyridine was obtained as pale-yellow crystals (199 mg) from 3-(2-chIoro-4- 
(thiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylic acid (180 
mg) and ((E)-(2-phenylethene) sulfonamide (129 mg). 

»H-NMR(300MHz, DMSO-d6)<5 : 2.50(s, 3H), 5.85(s, 2H), 6.71(d, J=8Hz, IH), 

7.15(t, J=5Hz, IH), 7.36-7.82(m, lOH), 7.88(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 

8.18(d, J=8Hz, IH) 

Mass (ESI) m/e 547.1 (M-H) 

Eacample 177 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yI)ben2yl)-2-methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazoI4,5- 
blpyridine was obtained as pale-yellow crystals (194 mg) from 3-(2-chloro-4- 
(thiophen-2-yl)ben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylic acid (180 
mg) and (4-vinylbenzene)sulfonamide (129 mg). 

»H-NMR(300MHz, DMSO-de)(5 : 2.58(s, 3H), 5.45{d, J=llHz, IH), 5.83(s, 2H), 

6.01(d, J=19Hz, IH), 6.72-6.90(m, 2H), 7.16(t, J=5Hz, 3H), 7.55(dd, J=8, 2Hz, IH), 

7.58-7.65(m, 2H), 7.69(d, J=8Hz, IH), 7.84-7.92(m, 2H), 7.97(d, J=8Hz, 2H), 

8.14(d, J=8Hz, IH) 

Mass (ESI) m/e 547.1 (M-H) 

Example 178 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl) -2-methyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-blp5nidine 
was obtained as pale-yellow ciystals (177 mg) from 3-(2-chloro-4-(5- 
chlorothiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 

(180 mg) and 1-pentanesulfonamide (98 m^. 

*H-NMR(300MHz, DMSO-d«)<y : 0.79(t, J=7.5Hz, 3H), 1.14- 1.4 l(m, 4H), 1.60- 
1.75(m, 2H), 2.51(s, 3H), 3.51(t, J=7.5Hz, 2H), 5.83(s, 2H), 6.78(d, J=8Hz, IH), 
7.18(d,J=4Hz, lH),7.41(dd,J=8,2Hz, IH), 7.50(d, J=4Hz, IH), 7.85(d, J=2Hz, IH), 
8.01(d, J=8Hz, IH), 8.19(d, J=8Hz, IH) 
Mass (ESI) m/e 549.0 
Example 179 
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In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-methyl-5-[(4-methylben2ene)sulfonylcarbamoyll-3H-imidazo[4,5- 
blpyridine was obtained as pale-yellow crystals (179 mg) from 3-(2-chloro-4-(5- 
chlorothiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylicacid 
( 180 mg) and (4-methylbenzene)sulfonamide (111 mg). 

*H-NMR(300MHz, DMSO-de)d : 2.37(s, 3H), 2.50(s, 3H), 5.83(s, 2H), 6.78(d, 
J=8Hz, IH), 7.20(d, J=4Hz, IH), 7.40(d, J=8Hz, 2H), 7.48(dd, J=8, 2Hz, IH), 7.52(d, 
J=4Hz, IH), 7.83-7.95(m, 4H), 8.15(d, J=8Hz, IH) 
Mass (ESI) m/e 569.2 
Example 180 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-5-[(5-chlorothiophen-2-yl)sulfonylcarbamoyl]-2-methyl-3H-imidazo[4,5- 
bjpyridine was obtained as pale-yellow crystals (182 mg) from 3-(2-chloro-4-(5- 
chlorx)thiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(180 ir^ and 5-chlorothiophene-2-sulfonamide (128 mg). 
*H-NMR(300MHz, DMSO-d6)<5 : 2.50(s, 3H), 5.82(s, 2H), 6.73(d, J=8Hz, IH), 
7.18(d,J=4Hz, lH),7.29{d,J=8Hz, IH), 7.45(dd, J=8, 2Hz, IH), 7.51(d, J=4Hz, IH), 
7.76(d, J=4Hz, IH), 7.86(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 
Mass (ESI) m/e 595.1, 597.0, 599.0 
Example 181 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-(5-chlorothiophen-2-yl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine was obtained as pale-yellow crystals (207 mg) from 3-(2- 
chloro-4-(5-chlorothiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid (180 mg) and 5-bn)mothiophene-2-sulfonamide (156 mg). 
^H-NMR(300MHz, DMSO-de)^ : 2.50(s, 3H), 5.82(s, 2H), 6.74(d, J=8Hz, IH), 
7.19(d, J=4Hz, IH), 7.38(d, J=4Hz, IH), 7.47(dd, J=8, 2Hz, IH), 7.51(d, J=4Hz, IH), 
7.70(d, J=4Hz, IH), 7.87(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 8.18(d, J=8Hz, IH) 
Mass (ESI) m/e 639.1, 641.3, 643.5 
Example 182 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-methyl-5-[(E)-(2-phenylethene)sulfonylcarbamqyll-3H-imidazo(4,5- 

b]pyridine was obtained as paJe-yellow crystals (182 mg) from 3-(2-chloro-4-(5- 

chlorothiophen-2-yl)benzyl)-2-methyl-3H-imidazoI4,5-blpyridine-5-carbo3QrUcacid 

(180 mg) and (E)-(2-phenylethene)sulfonamide (118 mg). 

»H-NMR(300MHz, DMSO-dJd : 2.50(s, 3H), 5.84(s, 2H), 6.72(d, J=8Hz, IH), 

7.18(d, J=4Hz, IH), 7.35-7.60(m, 6H), 7.60-7.84(m, 3H), 7.86(d, J=2Hz, IH), 

7.98(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 

Mass (ESI) m/e 581.0, 583.2 
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Exsdnple 183 

In the same manner as in Example 1, 3-{2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine W8^ obtained as pale-yellow crystals (180 m^ fixjm 3-(2-chloro-4-(5- 
chlon)thiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(180 mg) and (4-vinylbenzene)sulfonamide (118 mg). 

*H-NMR(300MHz, DMSO-dJcJ : 2.49(s, 3H), 5.46(d, J=llHz, IH), 5.83(s, 2H), 
6.01(d, J=18Hz, lH),6.70-6.98(m,2H),7.20(d,J=4Hz, IH), 7.46(dd, J=8, 2Hz, IH), 
7.52(d, J=4Hz, IH), 7.70(d, J=8Hz, 2H), 7.83-7.92(m, 2H), 7.96(d, J=8Hz, 2H), 
8.14(d, J=8Hz, IH) 
Mass (ESI) m/e 581.2 
Example 184 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine was 
obtained as colorless crystals (165 mg) from 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-blpyridine-5-carbo3Qrlic add (160 mg). 
mp 227-228-0 

*H-NMR(CDCl3) : 0.85{3H, t, J=8Hz), 1.21-1.44(4H, m), 1.78-1.90(2H, m), 2.67(3H, 
s), 2.75(3H, s), 3.49-3.56(2H, m), 5.60(2H, s), 6.76(1H, d, J=8Hz), 7.33-7.47(3H, m), 
7.52-7.57(2H, m), 7.70(1H, d, J=lHz), 8.01(1H, s), 9.87(1H, br s) 
Mass (ESI) m/z 523 (M-1) 
Example 185 

In the same manner as in Example 1, 3-(2-chlon>4-phenylbenzyl)-5-[(5- 
chlorothiophen-2-yl)sulfonylcarbamoyl]-2,7-dimethyl-3H-imidazol4,5-b]pyridine 
was obtained as colorless crystals (177 mg) from 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-blpyridine-5-carbo3cylic add (160 mg). 
mp 241-242'C 

»H-NMR(CDCl3) : 2.67(3H, s), 2.72(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 6.90(1H, 
d, J=5Hz), 7.35-7 .49(4H, m), 7.54-7.58(2H, m), 7.67-7.72(2H, m), 7.96(1H, s) 
Mass (ESI) m/z 571 (M+1) 
Example 186 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbampyl]-3-(2-chloro-4-phenylbenzyl)-2,7-dimethyl-3H-irnidazo[4,5- 
b]pyridine was obtained as colorless crystals (175 m^ from 3-(2-chloro-4- 
phenylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (160 mg). 

mp 243-244°C 

»H-NMR(CDCl3) : 2.67(3H, s), 2.71(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 7.03(1H, 
d, J=5Hz), 7.35-7.49(4H, m), 7.56(2H. d, J=8Hz), 7.65(1H, d, J=5Hz), 7.71(1H, d, 
J=lHz), 7.95(1H, s) 

271 



Mass (ESI) m/z 6 1 5 (M- 1) 
Example 187 

In the same maimer as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-5-[(4-vinylbenzene)sulfonylcarbampyll-3H-imidazo[4,5-b]pyridinewas 
obtained as colorless crystals (180 mg) from 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-3H-imidazo(4,5-b]pyridine-5-carboxyliG add (160 mg). 

mp 220-22 rC 

*H-NMR(CDCl3) : 2.66(3H, s), 2.68(3H, s), 5.41(1H, d, J=10Hz), 5.60(2H, s), 
5.83(1H, d, J=18Hz), 6.65(2H, dd, J=18, lOHz), 6.81(1H, d, J=8Hz), 7.35-7.50(6H, 
m), 7.57(2H, d, J=8Hz), 7.72(1H, d, J=lHz), 7.90(1H, s), 8.04(2H, d, J=8Hz) 
Mass (ESI) m/z 555 (M-1) 
Example 188 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimethyl-5-(l-pentanesulfonylcarbamoyI)-3H-imidazo[4,5- 
blpyridine was obtained as colorless crystals (165 m^ from 3-[2-chloro-4- 
(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-iiiiidazo[4,5-b]pyridine-5-carbaxylicacid 

(160 mg). 
mp 220-224"C 

*H-NMR{CDCl3) : 0.85(3H, t, J=8Hz), 1.20-1.44(4H, m), 1.75-1.90(2H, m), 2.65(3H, 
s), 2.74(3H, s), 3.47-3.56(2H, m), 5.56(2H, s), 6.73(1H, d, J=8Hz), 7.08(1H, t, 
J=4Hz), 7.28-7.34(2H, m), 7.40(1H, br d, J=8Hz), 7.70(1H, s), 8.01(1H, s), 9.85(1H, 
br s) 

Mass (ESI) m/z 529 (M-1) 
Example 189 

In the same manner as in Example 1, 3-I2-chloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyll-3H-imidazoI4,5- 
b]pyridine was obtained as colorless crystals (187 m^ from 3-[2-chloro-4- 
(thiophen-2-yl)berizyl]-2,7-dimethyl-3H-imidazo[4,5-blpyridinc-5-carboxylicacid 

(180 mg). 
mp 224-226''C 

*H-NMR{CDCl9) : 2.39(3H, s), 2.69(3H, s), 2.68(3H, s), 5.56(2H, s), 6.79(1H, d, 
J=8Hz), 7.10(1H, t, J=4Hz), 7.20-7.38(3H, m), 7.45(1H, br d, J=8Hz), 7.72(1H, d, 
J=lHz), 7.89(1H, s), 7.95-8.02(2H, m), 10.10(1H, br s) 
Mass (ESI) m/z 549 (M-1) 
Example 190 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamqyl]-3-[2-chloro-4-(thiophen-2-yl)ben2yll-2,7-dimethyl-3H- 

imidazo[4,5-blpyridine was obtained as colorless crystals (199 mg) from 3-[2- 
chlorx)-4-(thiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazol4,5-blpyridine-5- 

272 



carbojcylic acid (180 mg). 
mp246-248°C 

»H-NMR(CDCl3) : 2.66(3H, s), 2.70(3H, s), 5.55(2H, s), 6.79(1H, d, J=8H?), 7.03(1H, 
d, J=4Hz), 7.10{1H, t, J=4Hz), 7.33-7.36(2H, m), 7.45(1H, dd, J=8, IHz), 7.65(1H, 
d, J=4Hz), 7.71(1H, s), 7.94(1H, s), 10.19(1H, br s) 
Mass (ESI) m/z 620 (M-1) 
Example 191 

In the same manner as in Ebcample 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyll-2,7-dimethyl-5-I(E)-(2-phenylethenyI)sulfonylcarbamoyIl-3H- 
imidazo[4,5-b]pyridine was obtained as colorless crystals (196 m^ from 3-[2- 
chloro-4-(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazoI4,5-b]pyridine-5- 

carboxylic acid (180 mg). 
mp216-217"'C 

»H-NMR(CDCl3) : 2.64(3H, s), 2.72(3H, s), 5.57(2H, s), 6.72(1H, d, J=8Hz), 7.08- 

7.11{2H, m), 7.30-7.52(8H, m), 7.71(1H, d, J=lHz), 7.77(1H, d, J=15Hz), 7.98(1H, 

s), 10.06(1H, br s) 

Mass (ESI) m/z 561 (M+1) 

Example 192 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyll-2,7-dimethyl-5-l(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazoI4,5- 

b]pyridine was obtained as colorless crystals (187 mg) from 3-[2-chloro-4- 
(thiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 

(180 mg). 
mp 220-222-0 

^H-NMR(CDCl3) : 2.65(3H, s), 2.68(3H, s), 5.41(1H, d, J=llHz), 5.56(2H, s), 
5.84(1H, d, J=18Hz), 6.70(2H, dd, J=18, llHz), 6.79(1H, d, J=8Hz), 7.11(1H, t, 
J=4Hz), 7.32-7.37(2H, m), 7.42-7.48(3H, m), 7.72(1H, d, J=lHz), 7.89(1H, s), 
8.04(2H, d, J=8Hz), 10.13(1H, s) 
Example 193 

In the same manner as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)ben2yl]-2,7 dimethyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5- 

b]pyridine was obtained as colorless crystals (187 mg) from 3-[2-chloro-4-(5- 
chlorothiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxyUc 

add (180 mg). 
mp215-217"C 

*H-NMR(CDCl3) : 0.86(3H, t, J=8Hz), 1.23-1.45(4H, m), 1.77-1.90(2H, m), 2.65(3H, 
s), 2.74(3H, s), 3.47-3.56(2H, m), 5.55(2H, s), 6.74(1H, d, J=8Hz), 6.89(1H, t, 
J=4Hz), 7.09(1H, d, J=4Hz), 7.31(1H, dd, J=8, IHz), 7.59(1H, d, J=lHz), 8.bl(lH, 
s), 9.82(1H, br s) 

273 



Mass (ESI) m/z 563 (M- 1) 
Example 194 

In the same manner as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl]-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyll-3H-imidazo[4,5- 
b]pyridine was obtained as colorless crystals (178 mg) from 3-[2-chloro-4-(5- 
chlorothiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazoI4,5-b]pyridine-5-carboxylic 
add (180 mg). 
mp 240-24 l^C 

*H-NMR(CDCl3) : 2.40(3H, s), 2.64(3H, s), 2.68(3H, s), 5.55(2H, s), 6.76(1H, d, 
J=8Hz), 6.91(1H, d, J=4Hz), 7.12(1H, d, J=4Hz), 7.23-7.37(3H, m), 7.61(1H, d, 
J=lHz), 7.89(1H, s), 7.99(2H, d, J=8Hz), 10.08(1H, br s) 
Mass (ESI) m/z 583 (M-1) 
Example 195 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-[2-chloro-4-(5-chlorothiophen-2-yl)benzyl]-2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (175 mg) from 3-(2- 
chloro-4-(5-chlorothiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine- 

5-carboxylic add (180 m^. 
mp 252-253'C 

^H-NMR(CDCl3) : 2.66(3H, s), 2.70(3H, s), 5.54(2H, s), 6.78(1H, d, J=8Hz), 6.91(1H, 
d, J=4Hz), 7.04(1H, d, J=4Hz), 7. 11(1H, d, J=4Hz), 7.33(1H, dd, J=8, IHz), 7.60(1H, 
br s), 7;67(1H, d, J=4Hz), 7.94(1H, s), 10.18(1H, br s) 
Mass (ESI) m/z 654 (M-1) 
. Example 196 

In the same manner as in Example 1, 3-[2-chloro-4-(S-chlorothiophen-2- 
yl)ben2yl]-2,7-dimethyl-5-[(E)-(2-phenylethenyl)sulfonylcarbamoyl]-3H- 
imidazoI4,5-b]pyridine was obtained as colorless crystals (208 m^ from 3-[2- 
chlort)-4-(5-chlorothiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazo[4,5-blpyridine- 

5-carboxylic add ( 1 80 ni^ . 
mp 224-225'C 

*H-NMR(CDCl3) : 2.64(3H, s), 2.72(3H, s), 5.55(2H, s), 6.72(1H, d, J=8Hz), 6.90(1H, 

d, J=4Hz), 7.09(1H, d, J=4Hz), 7.12(rH, d, J=8Hz), 7.32(1H, dd, J=8, IHz), 7.35- 

7.44(3H, m), 7.47-7.52(2H, m), 7.60(1H, d, J=lHz), 7.77(1H, d, J=15Hz), 7.98(1H, 

s), 10.03(lH,brs) 

Mass (ESI) m/z 595 (M-1) 

Example 197 

In the same maimer as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)beri2yl]-2J-dimethyl-5-[(4-vinylbenzene)sulfonylcarbamcyl]-3H-irriidazo[4,5- 
bjpyridine was obtained as colorless crystals (184 mg) from 3-[2-chloro-4-(5- 
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chlorothiophen-2-yl)benzyll-2,7-dimethyl-3H-imidazo[4,5-b]p[yridme-5-c^ 

add (180 mg). 
mp217-218°C 

»H-NMR(CDCl3) : 2.65(3H, s), 2.68(3H, s), 5.42(1H, d, J=llHz), 5.55(2H, s), 
5.86(1H, d, J=18Hz), 6.65-6.80(2H, m), 6.92(2H, d, J=4Hz), 7.12(1H, d, J=4Hz), 
7.33(1H, dd, J=8, IHz), 7.28(2H, d, J=8Hz), 7.62(1H, d, J=lHz), 7.89(1H, s), 
8.05(2H, d, J=8Hz), 10. 10(1H, s) 
Mass (ESI) m/z 595 (M- 1) 
Example 198 

In the same manner as in Example 1, 3-[2-chloro-4-(n-pentanethio)- 
benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-iniidazo[4,5- 
bjpyridine (186 mg) was obtained as colorless crystals from 3-[2-chloro-4-(n- 
pentanethio)ben2yIl-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3g^Iic acid (170 

mg). 

mp 153-155°C 

*H-NMR (CDCy : 0.91(3H, t, J=7.5Hz), 1.25-1.48(4H. m), 1.55-1.73(2H, m), 
2.42(3H, s), 2.63(3H, s), 2.94(2H, t, J=7.5Hz), 5.53(2H, s), 6.68(1H, d, J=8Hz), 
7.12(1H, dd, J=8, IHz), 7.27-7.40(3H, m), 8.00-8.10(4H, m) 
Mass (ESI) m/z 557 (M+ 1) 
Example 199 

In the same manner as in Example 1, 3-[4-(benzylthio)-2-chloro]benzyl-2- 
methyI-5-I(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazol4,5-b]Ryridine (156 
mg) was obtained as colorless crystals from 3-[4-(ben2ylthio)-2-chloro]benzyl-2,7- 
dimethyl-3H-imidazo[4,5-blpyridine-5-carboxylic add (180 mg). 
mp 165-166°C 

»H-NMR (CDCI3) : 2.42(3H, s), 2.60(3H, s), 4.15(2H, s), 5.52(2H, s), 6.65(1H, d, 
J=8Hz), 7.12(1H, dd, J=8, IHz), 7.21-7.36(7H, m), 7.39(1H, d, J=lHz), 8.01- 
8.10(4H.m) 

Mass (ESI) m/z 577 (M+1) 
Example 200 

In the same manner as in Example 1, 3-(2-chloro-4-((3-pyridyloxy)- 
methyl)benzyl)-2-methyl-5-[(4-methyIbenzene)sulfonylcarbamqyll-3H- 
imidazo[4,5-b]Ryridine (159 mg) was obtained as pale-yellow crystals from 3-(2- 
cWoro-4-((3-pyridylo35y)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5- 
carboxylic add (160 mg) and (4-methylbenzene)sulfonamide (101 mg). 
*H-NMR (300MHz, DMSO-de)^ : 2.38(s, 3H), 2.46(s, 3H), 5.19(s, 2H), 5.84(s, 2H), 
6.75(d, J=8Hz, IH), 7.23-7.38(m, 2H), 7.38-7.49(m, 3H), 7.70(s, IH), 7.84-7.94(m, 
3H), 8.13(d, J=8Hz, IH), 8.18(dd, J=5, 2Hz, IH), 8.35(d, J=2Hz, IH) 
Mass (ESI) m/e 562.1 (M+H) 
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Example 201 

In the same manner as in Example 1, 3-(2-diloro-4-ethylthioben2yl)-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazol4,5-blpyridine ( 156 
mg) was obtained as colorless crystals from 3-(2-chloro-4-ethylthio-ben2yl)-2- 
methyl-3H-imidazo[4,5-blpyridine-5-carbo3Qrlic acid (180 mg). 
mp 162-163°C 

»H-NMR (CDCI3) : 1.35(3H, t, J=7.5Hz), 2.42(3H, s), 2.63(3H, s), 2.97(2H, q, 
J=7.5Hz), 5.53(2H, s), 6.69(1H, d, J=8Hz), 7.13(1H, dd, J=8, IHz), 7.33(2H, d, 
J=8Hz), 7.39(1H, d, J=lHz), 8.01-8. 10(4H, m) 
Mass (ESI) m/z 360 (M- 1) 
Example 202 

In the same manner as in Example 1, 3-{4-(N-butyrylamino)-2- 
chlorobenzyl)-2-methyl-5-{(4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (225 mg) was obtained as colorless crystals from 3-(4-(N- 
butyiylamino)-2-chlorobenzyl) -2-methyl-3H-imidazo(4 ,5-b]pyridine-5-carboxylic 
acid (210 mg) and (4-methylbenzene) sulfonamide (232 mg). 
»H-NMR (CDCI3) : 1.00(3H, t, J=7Hz), 1.69-1.81(2H, m), 2.35(2H, t, J=7Hz), 
2.42{3H, s), 2.64(3H, s), 5.51(2H, s), 6.84(1H, d, J=8Hz), 7.25(1H, d, J=7Hz), 
7.33(1H, d, J=7Hz), 7.40(1H, s), 7.97-8.03(5H, m) 
Mass (ESI) m/z 538 (M-H)' 
mp242-246*'C 
Example 203 

In the same manner as in Example 1, 3-(4-(N-benzoylamino)-2- 
chlorobenzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (139 mg) was obtained as colorless crystals from 3-(4-(N- 
ben2oylamino)-2-chloroben2yl)-2-mcthyl-3H-imidazo[4,5-blpyridine-5-carbcoQrlic 
add (150 mg) and (4-methylbenzene) sulfonamide (153 mg). 

»H-NMR (CDCy : 2.40(3H, s), 2.69(3H, s), 5.57(2H, s), 6.97(1H, d, J=8Hz), 7.31(2H, 
d, J=7Hz), 7.46-7.58(4H, m), 7.90(2H, d, J=8Hz), 7.98-8. ll(4H, m) 
Mass (ESI) m/z 572 (M-H)* 
mp 270-274''C 
Example 204 

In the same manner as in Example 1, 3-(4-(N-benzoyl-N-methylamino)-2- 
chlorobenzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
blpyridine (227 mg) was obtained as a pale-yellow powder from 3-(4-(N-benzoyl- 
N-methylamino)-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add (225 mg) and (4-methylbenzene)sulfonamide (22 1 mg). 
^H-NMR (CDCI3) : 2.43(3H, s), 2.53{3H, s), 3.49(3H, s), 5.52(2H, s), 6.54(1H, d, 
J=8Hz), 6.85(1H, d, J=8Hz), 7.18-7.37(8H, m), 8.03-8. 10(4H, m) 
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Mass (ESI) m/z 586 (M-H)" 
Example 205 

5-(Benzenesulfonylcarbamoyl)-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine sodium salt 

N,N-Dimethylformaniide {33 ml) was added to 5-(benzenesulfonyl- 
carbamoyl)-3-(2K:hlon)-4-phenylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine ( 1 .0 
g) and the mixture was heated to 80°C. The undissolved crystals were filtered off, 
washed with N,N-dimethylformamide (3 ml) and stirred at room temperature. A 
IN aqueous solution (12 ml) of sodium hydroxide was added at room temperature 
and the mixture was stirred for 30 min. The precipitated crystals were collected 
by filtration, washed with N,N-dimethylformamide/water=3/ 1 and water and 
dried under reduced pressure at eO'C for 8 hr to give the objective compound (600 
mg) as colorless crystals. 

^H-NMR (DMSO-d«) : 2.49(3H, s), 5.59(2H, s), 6.49(1H, d, J=8Hz), 7.32-7.51(7H, 
m), 7.65(2H, d, J=8Hz), 7.80-7.86(3H, m), 7.94(1H, d, J=8Hz), 8.01(1H, d, J=8Hz) 
Mass (ESI) m/z 515 
Example 206 

In the same manner as in Example 205, 5-[{4-vinylbenzene)sulfonyl- 
carbamoyl]-3-(2-chlorx)-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine 
sodium (532 mg) was obtained as colorless crystals from 5-[(4-vinylbenzene)- 
sulfonylcarbamoyll-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5- 

b]pyridine (1 g). 

*H-NMR (DMSO-d«) : 2.49(3H, s), 5.30(1H, d, J=10Hz), 5.59(2H, s), 5.86(1H, d, 
J=17Hz), 6.50(1H, d, J=8Hz), 6.74(1H, dd, J=17, lOHz), 7.34-7.52(6H, m), 7.64(2H, 
d, J=8Hz), 7.75-7.85(3H, m), 7.93(1H, d, J=8Hz), 8.00{1H, d, J=8Hz) 

Mass (ESI) m/z 541 (M-1) 
mp > 300'C 
Example 207 

In the same manner as in Example 205, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5- 

b]pyridine sodium (1.02 ^ was obtained as colorless crystals from 5-[(5- 
bromothiophen-2-yI)suIfonylcarbamoyl]-3-(2-chloro-4-phenylben2yl)-2-methyl- 

3H-imidazo[4,5-blpyridine (1.2 g). 

»H-NMR (DMSO-de) : 2.49(3H, s), 5.62(2H. s), 6.51(1H, d, J=8Hz), 7.08(1H, d, 
J=5Hz), 7.29(1H, d, J=3Hz), 7.34-7.53(4H, m), 7.67(2H, d, J=8Hz), 7.85(1H, s), 
7.96(1H, d, J=8Hz), 8.01(1H, d, J=8Hz) 
mp > 250'C 
Example 208 

In the same marmer as in Example 205, 3-(4-bromo-2-chlorobenzyl)-2,7- 
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dimethyl-5-l(4-methylbenzene)sulfonylcarbamoyl]-3H-iniidazo(4,5-b]pyridm^ 

sodium (972 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
chlorobenzyl)-2,7-dimethyl-5-[(4-methylbenzene)-sulfonyl-carbampyl]-3H- 

imidazo[4,5-blpyridine (1 g). 

»H-NMR (DMSO-d«) : 2.30(3H, s), 2.43(3H, s), 2.56(3H, s), 5.48(2H, s), 6.35(1H, d, 
J=8Hz), 7.17(2H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.71(2H, d, J=8Hz), 7.83(2H, s) 
mp > 250°C 
Example 209 

In the same manner as in Example 1, 3-(4-(N-butyiyl-N-methylamino)-2- 
chlorobenzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamcyl)-3H-imidazo[4,5- 
b]pyridine (58 mg) was obtained as a pale-yellow powder from 3-(4r(N-butyiyl-N- 
methylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo:QrUc 
add (90 m^ and (4-methylbenzene)sulfonamide (96 m^. 

*H-NMR (CDCy : 0.87(3H, t, J=7Hz), 1.56-1.69(2H, m), 2.12(2H, br), 2.43(3H, s), 
2.63(3H, s), 3.27(3H, s), 5.61(2H, s), 6.68(1H, d, J=8Hz), 7.03(1H, dd, J=8, 2Hz), 
7.30-7.39(3H, m), 8.04-8. 13(4H, m), 10.09(1H, s) 
Mass(ESI) : m/z 552{M-H)- 
Example 210 

In the same manner as in Example 1, 3-(2-chloro-4-(N-(n-pentyl)- 
amino)ben2yl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (189 mg) was obtained as colorless crystals from 3-(2-Chloro-4-(N-(n- 
pentyl)amino)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxyUc acid (170 
mg) and (4-methylbenzene)sulfonamide (188 m^. 

^H-NMRICDCy :0.91(3H,t, J=7Hz), 1.34-1.42(4H,m), 1.57-1.62(2H, m), 2.42(3H, 
s), 2.66(3H, s), 3.05-3.13(2H, m), 3.83(1H, br), 5.45(2H, s), 6.48(1H, dd, J=8, 2Hz), 
6.65(1H, d, J=2Hz), 6.79(1H, d, J=8Hz), 7.33(2H, d, J=8Hz), 7.97-8.05(4H, m), 
10.14(1H, s) 

Mass(ESI) : m/z 538(M-H)- 
mp 222-223°C 
Example 211 

In the same manner as in Example 1, 3-(2-chloro-4-(N-methyl-N-(n- 
pentyl)amino)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 

imidazo[4,5-b]pyridine (12 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(N-methyl-N-(n-pentyl)amino)benzyl)-2-methyl-3H-iniidazo[4,5- 
b]pyridine-5-carboxylic acid (45 mg) and (4-methylbenzene)sulfonamide (48 mg). 
*H-NMR(CDCl3) :0.90(3H,t, J=7Hz), 1.15-1.45(4H, m), 1.55-1.65(2H, m), 2.42(3H, 
s), 2.67(3H, s), 2.94(3H, s), 5.47(2H, s), 6.53(1H, d, J=8Hz), 6.70(1H, s), 6.81(1H, d, 
J=8Hz), 7.27-7 .35(2H, m), 7.98-8.04(4H, m), 10.18(1H, s) 
Mass(ESI) : m/z 552(M-H)- 
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mp ITS-ITT'C 
Example 212 

In the same manner as in Example 1, 3-(4-(N-benzenesulfonylaniino)-2- 
chlorobenzyl)-2-methyl-5-((4-metJiylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (157 mg) was obtained as colorless crystals from 3-(4-(N- 
benzenesulfonylamino)-2-chloroben2yl)-2-methyl-3H-imidazol4,5-b]pyridine-5- 
carbojcylic acid (165 mg) and (4-methylbenzene)sulfonamide (155 mg). 
*H-NMR (DMSO-d«) : 2.37(3H, s), 2.39(3H, s), 5.70(2H, s), 6.72(1H, d, J=8Hz), 
7.00(1H, d, J=8Hz), 7.24(1H, s), 7.42(2H, d, J=8Hz), 7.55-7.65(3H, m), 7.77(2H, d, 
J=8Hz), 7.83-7 .92(3H, m), 8.09(1H, d, J=8Hz) 
Mass(ESI) : m/z608(M-H)- 
mp234-236'C 
Example 213 

In the same manner as in Example 1, 3-(2-chloro-4-(isopropoxyl- 
carbonyl)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (133 m^ was obtained as colorless crystals from 3-(2- 
chloro-4-(isopropoxylcarbonyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbo3cylic add (250 mg) and (4-methylbenzene) sulfonamide (331 mg). 
»H-NMR (CDCI3) : 1.36(3H, s), 1.38(3H, s), 2.42(3H, s), 2.59(3H, s), 5.20-5.32(lH, 
m), 5.64(2H, s), 6.71(1H, d, J=8Hz), 7.33(2H, d, J=8Hz), 7.85(1H, dd, J=8, 2Hz), 
8.02-8. 16(5H, m), 10.07(1H, s) 
Mass(ESI) : m/z 539(M-H)- 
mp 199-20 l-C 
Example 214 

In the same manner as in Example 1 , 3-(2-chloro-4-(cyclohexyl- 
oxycarbonyl)benzyl)-2-methyl-5-((4-methylben2ene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-blpyridine (312 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(cyclohexylo3cycarbonyl)benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylic acid (289 mg) and (4-methylbenzene)sulfonamide (231 mg). 
»H-NMR (CDCI3) : 1.32-1.65(6H, m), 1.78(2H, br s), 1.92(2H, br s), 2.42(3H, s), 
2.59(3H, s), 4.99-5.06(lH, m), 5.64(2H, s), 6.71(1H, d, J=8Hz), 7.73(2H, d, J=8Hz), 
7.86(1H, d, J=8Hz), 8.02-8.16(5H, m), 10.09(1H, s) 
Mass(ESl) : m/z 579(M-H)- 
Example 215 

In the same manner as in Example 1, 3-(2-chloro-4-(3-phenylureido)- 
benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamqyl)-3H-imidazo[4,5- 
bjpyridine (60 mg) was obtained as oslorless crystals from 3-(2-chloro-4-(3- 
phenylureido)benzyl)-2-methyI-3H-imidazoI4,5-b]pyridine-5-carbo3cylic add (207 
m^ and (4-methylbenzene)sulfonamide (244 n^. 
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»H-NMR (CDCI3) : 2.38(3H, s), 2.68(3H, s), 5.52(2H, s), 6.93(1H, d, J=8Hz), 7.05(1H, 
t, J=7Hz), 7.22(1H, dd, J=8, 2Hz), 7.27-7.33(4H, m), 7.42(2H, d, J=8Hz), 7.87(1H, 
d, J=2Hz), 7.98-8.02(5H, m), 8.28(1H, s) 
Mass(ESI) : m/z 587(M-H)- 
Example 216 

In the same manner as in Example 1, 3-[2-chloro-4-propoxybenzyl]-2- 
mel±iyl-5-((4-methylbenzene)sulfonylcarbamqyl]-3H-imidazol4,5-b]pyridine (213 
mg) was obtained as colorless crystals from 3-[2-chloro-4-propo3Qr-benzyl]-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg). 
»H-NMR (CDCI3) : 1.04(3H, t, J=7Hz), 1.74-1.88(2H, m), 2.42(3H, s), 2.63(3H, s), 
3.93(2H, t, J=7Hz), 5.51(2H, s), 6.78{2H, s), 7.02(1H, s), 7.32(1H, s), 7.35(1H, s), 
8.00-8. 10(4H, m), 10.12(1H, br s) 
Mass(ESI) : m/z 5 1 1(M-1) 
mp 144-146'C 
Example 217 

In the same manner as in Example 1, 3-[2-chloro-4-(n-pentoxy)benzyl]-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (23 1 
mg) was obtained as colorless crystals from 3-I2-chloro-4-(n-pentoxy)-ben2yll-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg). 

*H-NMR (CDCI3) : 0.93(3H, t, J=7Hz), 1.30-1.50(6H, m), 1.73-1.85(2H, m), 2.42(3H, 
s), 2.64(3H, s), 3.95(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.32(1H, s), 
7.35(1H, s), 8.00-8. 10(4H, m), 10.12(1H, br s) 
Mass(ESI) : m/z 539(M-1) 
mp 162-163'C 
Example 218 

In the same manner as in Example 1, 3-(2-chloro-4-etho3cy)ben2yl-2- 
methyl-5-[(4-methylbenzene)sulfonyIcarbamoyll-3H-imidazoI4,5-b]pyridine (318 
m^ was obtained as colorless crystals from 3-( 2-chloro-4-ethoxy)-benzyl-2- 
methyl-3H-imidazo[4,5-b)pyridine-5-carbo3cylic add (280 m^. 
»H-NMR (CDCI3) : 1.42(3H, t, J=7.5Hz), 2.43(3H, s), 2.64(3H, s), 4.04(2H, q, J=7Hz), 
5.51(2H, s), 6.78(1H, s), 6.79(1H, s), 7.02(1H, br s), 7.34(1H, d, J=8Hz), 8.00- 
8.09(4H, m), 10.1 1(1H, br s) 
Mass(ESl) : m/z 497(M- 1) 
mp 190-191'C 
Example 219 

In the same maimer as in Example 1, 3-[2-chloro-4-(2-metho3cyethoxy)- 
ben2yll-2-methyl-5-[(4-methylbenzene)sulfonylcarbamqyll-3H-imidazo[4,5- 

blpyridine (203 m^ was obtained as colorless crystals from 3-I2-chloro-4-(2- 
methoxyethoxy)ben2yl]-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylicacid 

280 




(189 mg). 

^H-NMR {CDCI3) : 2.43(3H, s), 2.64(3H, s), 3.46(3H, s), 3.70-3.80(2H, m), 4.08- 
4.18{2H, m), 5.52(2H, s), 6.74-6.87(2H, m), 7.07(1H, br s), 7.35(2H, d, J=8Hz), 
7.99-8. 10{4H,m) 
Mass(ESI) : m/z 527(M-1) 
mp 156- 158*0 
Example. 220 

In the same manner as in Example 1, 3-[2-chloro-4-[(thiophen-2- 
yl)methyloxy]benzyl]-2-methyl-5-I(4-methylbenzene)sulfonylcarbamqyl]-3H- 
imida2oI4,5-b]Ryridine (215 mg) was obtained as colorless crystals finom 3-[2- 
chloro-4-((thiophen-2-yl)methyloxylben2yl]-2-methyl-3H-imida2oI4,5-blpyridine- 

5-carboxylic add (180 mg). 

*H-NMR (CDCI3) : 2.42(3H, s), 2.64(3H, s), 5.23(2H, s), 5.52(2H, s), 6.81(1H, d, 
J=8Hz), 6.88(1H, dd, J=8, 2Hz), 7.02(1H, dd, J=5, 3Hz), 7.10-7.14(2H, m), 7.30- 
7.36(3H, m), 8.00-8. 10(4H, m), 10.09(1H, br s) 
Mass(ESI) : m/z565(M-l) 
mp 184-185"C 
Example 221 

In the same manner as in Example 1, 3-[2-chloro-4-[(thiophen-3- 
yl)methyloxy]benzyl]-2-methyl-5-I(4-methylbenzene)sulfonylcarbamoyll-3H- 
imidazo[4,5-b]pyridine (126 mg) was obtained as colorless crystals from 3-[2- 
chloro-4-[(thiophen-3-yl)methylo3g^lbenzyll-2-methyl-3H-imidazo[4,5-b]pyridine- 

S-carboxyUc acid (1 15 mg). 

^H-NMR (CDCI3) : 2.42(3H, s), 2.64(3H, s), 5.08(2H, s), 5.52(2H, s), 6.81(1H, d, 
J=8Hz), 6.87(1H, dd, J=8, 2Hz), 7. 1 1(1H, d, J=2Hz), 7. 14(1H, br d, J=5Hz), 7.28- 
7.39(4H, m), 8.00-8.09(4H, d, J=8Hz) 
Mass(ESI) : m/z 565(M-1) 
mp 198-200''C 
Example 222 

In the same manner as in Example 1 , 3-(2-chloro-4-phenylethynyl)- 
berLzyl-2 ,7-dimethyl-5-[(4-methylbenzene) sulfonylcarbamqyll-3H-imidazo[4,5- 
bjpyridine (123 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
phenylethynyl)benzyl-2,7-dimethyl-3H-imidazoI4,5-b]pyridine-5-carboxylicacid 

(125 mg). 

*H-NMR (CDCI3) : 2.39(3H, s), 2.62(3H, s), 2.69(3H, s), 5.58(2H, s), 6.70(1H, br d, 
J=8Hz), 7. 12(1H, dd, J=8, IHz), 7.23-7.43(6H, m), 7.48-7.58(2H, m), 7.65(1H, br s), 
7.91(1H, br s), 8.00-8.01(2H, m), 10.10(1H, br s) 
Mass(ESI) : m/z 567(M-1) 
mp221-222"C 
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Example 223 

In the same manner as in Example 1 , 3-(2-chloro-4-(cyclopentyl- 
methyloxy)benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbampyll-3H- 
imidazo[4,5-b]pyridine (66 mg) was obtained as colorless crystals from 3-[2- 
chloro-4-(cyclopentylmethyloxy)benzyl-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylic add (69 m^. 

»H-NMR (CDCI3) : 1.36-1.44(2H, m), 1.50-1.71(3H, m), 1.75-1.91(2H, m), 2.35(1H, 
m), 2.42(3H, s), 2.64(3H, s), 3.83(2H, d, J=5Hz), 5.51(2H, s), 6.78(2H, s), 6.02(1H, 
br s), 7.33(2H, d, J=8Hz), 7.98-8. 10(4H, m) 
Mass(ESI) : m/z 551(M-1) 
mp 177-178"C 
Example 224 

In the same manner as in Example 1, 3-(2-chloro-4-phenyleth3niyl)- 
benzyl-2,7-dimethyl-5-(l-pentanesulfonylcarbamqyl)-3H-imidazo[4,5-blpyridine 
(204 mg) was obtained as colorless crystals from 3-(2-chloro-4-phenyleth3niyl)- 
ben2yl-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3C7lic acid (200 mg). 
»H-NMR (CDCI3) : 0.86(3H, t, J=8Hz), 1.25-1.48(4H, m), 1.81-1.96(2H, m), 2.62(3H, 
s), 2.75(3H, s), 3.49-3.61(2H, m), 5.57(2H, s), 6.65(1H, d, J=8Hz), 7.29-7.41(4H, m), 
7.48-7.56(2H, m), 7.65(1H, br s), 8.03(1H, s), 9.85(1H, br s) 
Mass(ESI) : m/z 547(M-1) 
mp201-203°C 
Example 225 

In the same manner as in Example 1, 3-(2-chloro-4-(l-hexynyl)benzyl-2- 
methyl-5-(N-(4-methylphenylsulfonyl)carbamoyl-3H-imidazo[4,5-b]pyridine (448 
mg) was obtained as colorless crystals from 3-{2-chloro-4-(l-hexynyl)-ben2yl-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (400 mg). 
*H-NMR (CDCI3) : 0.95(3H, t, J=6Hz), 1.40-1.65(4H), 2.35-2.48(5H), 2.60(3H, s), 
5.57(2H, s), 6.65(1H, d, J=8Hz), 7.22(1H, d, J=8Hz), 7.34(2H, d, J=8Hz), 7.52(1H, 
s), 8.02-8. 12(4H) 
mp 175-176'C 
Example 226 

In the same manner as in Example 1, 3-(2-chloro-4-(cyclohe^l- 
methyloxy)ben2yl)-2,7-dimethyl-5-((l-pentanesulfonylcarbamqyl)-3H-imidazoI4,5- 
b]pyridine (240 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(cyclohe3o^lmethylbxy)benzyl)-2,7-dimethyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylic add (254 mg) and 1-pentanesulfonamide (135 m^. 
»H-NMR (CDCI3) : 0.89(3H, t, J=7Hz), 0.96-1.93(17H, m), 2.64(3H, s), 2.73(3H, s), 
3.55(2H, m), 3.72(2H, d, J=7Hz), 5.48(2H, s), 6.71(2H, br s), 6.98(1H, d, J=lHz), 
7.99(1H, s) 
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Mass(ESI) : m/z 559(M-1) 
Example 227 

In the same manner as in Example 1, 3-(2-chloro-4-(cyclohe3cyl- 
methylojQ^)ben2yl)-2,7-dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (252 mg) was obtained as colorless crystals from 3-(2- 
cWoro-4-(cydohexylmethyloxy)ben2yl)-2J-dimethyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylic acid (247 mg) and (4-methylbenzene)sulfonamide (148 m^. 
*H-NMR (CDCI3) : 0.98-1.87(1 IH, m), 2.42(3H, s), 2.62(3H, s), 2.66(3H, s), 3.74(2H, 
d, J=7Hz), 5.49 (2H, s), 6.71(2H, br s), 7.00(1H, d, J=lHz), 7.33(2H, d, J=8Hz), 
7.88(1H, s), 8.03(2H, d, J=8Hz) 
Mass (ESI) m/z 579(M-1) 
Example 228 

In the same manner as in Example 1, 3-(2-chloro-4-ethylbenzyl)-2,7- 
dimethyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pjaidine (178 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-ethylbenzyl)-2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carbo3cylic acid (190 mg) and 1-pentanesulfonamide 
(125 mg). 

'H-NMR (CDCI3) : 0.88(3H, t, J=7Hz), 1.22(3H, t, J=7Hz), 1.28-1.48(4H, m), 1.88- 
1.93(2H, m), 2.62(3H, s), 2.62(2H, q, J=7Hz), 2.74(3H, s), 3.52-3.57(2H, m), 5.52 
(2H, s), 6.60(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 7.31(1H, s), 8.01(1H, s) 
Example 229 

In the same manner as in Example 1, 3-(2-chloro-4-ethylben2yl)-2,7- 
dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (173 
mg) was obtained as colorless crystals from 3-(2-chloro-4-ethylbenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (190 mg) and (4- 
methylbenzene) sulfonamide ( 142 mg) . 

*H-NMR (CDCI3) : 1.24(3H, t, J=7Hz), 2.42(3H, s), 2.61(3H, s), 2.64(2H, q, J=7Hz), 
2.68(3H, s), 5.53 (2H, s), 6.61(1H, d, J=8Hz), 7.01(1H, d, J=8Hz), 7.30-7.34(3H, m), 
7.90(1H, s), 8.04(2H, d, J=8Hz) 
Example 230 

In the same marmer as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
ben2yl)-2,7-dimethyl-5-(l-pentanesulfonylcarbampyl)-3H-imidazoI4,5-b]pyridine 
(210 mg) was obtained as pale-yellow crystals fix>m 3-(2-chlon)-4- 
(trilluorx)methyl)benzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(248 mg) and 1-pentanesulfonamide (135 mg). 

*H-NMR(CDCl3) :0.88(3H,t, J=8Hz), 1.25-1.48(4H, m), 1.80-1.94(2H, m), 2.61(3H, 
s), 2.76(3H, s), 3.50-3.58(2H, m), 5.60 (2H, s), 6.72(1H, d, J=8Hz), 7.44(1H, br d, 
J=8Hz), 7.77(1H, br s), 8.05(1H, s), 9.78(1H, br s) 
Example 231 
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In the same manner as in Example 1, 3-(2-diloro-4-(trifluoromethyl)- 
benzyl)-2J-dimet±iyl-5-[{4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]p3aidine (178 m^ was obtained as colorless crystals from 3-(2-chloro-4- 
(trilluoromethyl)ben2yl)-2 ,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo5cylic acid 
(238 mg) and (4-methylbenzene)sulfonamide (159 mg). 

*H-NMR (CDCy : 2.42(3H, s), 2.60(3H, s), 2.69(3H, s), 5.61(2H, s), 6.73(1H, d, 
J=8Hz), 7.33(2H, d, J=8Hz), 7.44(1H, br d, J=8Hz), 7.78(1H, br s), 7.93(1H, s), 
8.02(1H, s), 10.05(1H, br s) 
Example 232 

In the same manner as in Example 1, 3-(2-chloro-4-ethoxybenzyl)-2,7- 
dimethyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine was 
obtained as (X)lorless crystals from 3-(2-chloro-4-ethoxybenzyl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylic acid (260 m^ and 1-pentanesulfonamide (164 
mg). 

*H-NMR (CDCI3) : 0.89(3H, t, J=7Hz), 1.26-1.51(7H, m), 1.80-1.94(2H, m), 2.64(3H, 
s), 2.73{3H, s), 3.52-3.57(2H, m), 4.01(2H, q, J=7Hz), 5.49(2H, s), 6.72(2H, s), 
6.99(1H, s), 7.99(1H, s), 9.89(1H, br s) 
Example 233 

In the same manner as in Example 1, 3-{2-chloro-4-ethoxybenzyl)-2,7- 
dimethyI-5-[(4-methylben2ene) sulfonylcarbamoyl]-3H-imidazo[4 ,5-b]pyridine was 
obtained as colorless crystals from 3-(2-chloro-4-ethoxyben2yl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylic acid (250 mg) and (4-methylbenzene)- 
sulfonamide (178 m^. 

*H-NMR (CDCI3) : 1.42(3H, t, J=7Hz), 2.42(3H, s), 2.62(3H, s), 2.66(3H, s), 4.03(2H, 
q, J=7Hz), 5.49(2H, s), 6.72(1H, d, J=8Hz), 6.77(lH,d, J=8Hz), 7.01(1H, d, J=lHz), 
7.33(2H, d, J=8Hz), 7.88(1H, s), 8.03(2H, d, J=8Hz), 10.14(1H, br s) 
Example 234 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(p-toluenesulfonylcarbamqyl)benzoIb]furan (90 mg) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichloroben2yl)-2-methylbenzo[blfuran (300 mg), N,N'- 
carbonyldiimidazole (218 mg), DBU (0.20 ml) and (4-methyl-benzene)sulfonamide 
. (230 mg). 

*H-NMR (DMSO-d«, <5ppm) : 2.37(3H, s), 4.06(2H, s), 7.16(1H, d, J=8.4Hz), 

7.32(1H, dd, J=8.2 and 2.0Hz), 7.38(2H, d, J=8.0Hz), 7.54(1H, d, J=8.7Hz), 

7.62(1H, d, J=1.9Hz), 7.75(1H, d, J=8.9Hz), 7.83(2H, d, J=8.2Hz), 7.90(1H, s), 

12.35(1H, br s) 

IR(Nujol) : 1700cm-* 

mp:120-121-C 

Example 235 
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In the same manner as in Example 1, 5-({5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dichl6roben2yl)-2-methylbenzoIblfuran (350 mg) was 
obtained as white crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2- 
methylbenzolblfuran (280 m^, N,N'-carbonyldiimidazole (190 mg), DBU (0.18 ml) 
and (5-bromothiophen-2-yl) sulfonamide (280 mg). 

»H-NMR pMSO-de, 6ppm) : 2.40(3H, s), 4.08(2H, s), 7. 17(1H, d, J=8.4Hz), 
7.33(1H. dd, J=8.4 and 2.2Hz), 7.35(1H, d, J=4.1Hz), 7.58(1H, d, J=8.7Hz), 
7.63(1H, d, J=2.1Hz), 7.64(1H, d, J=4.0Hz), 7.79(1H, d, J=8.7Hz), 7.96(1H, s) 
IR(Nujol) : 1699cm-* 
mp : 165-167"C 
Example 236 

In the same manner as in Example 1, 5-((5-chlorothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dichlorobenzyl)T2-niethylbenzo[blfuran (210 mg) was 
obtained as white crystals from 5-carbo3Qr-3-(2,4-dichlorobenzyl)-2-methylbenzo- 
[bjfuran (230 mg), N,N'-carbonyldiimidazole (170 mg), DBU (0.16 ml) and (5- 
chlorothiophen-2-yl)sulfonamide (210 mg) . 

*H-NMR (DMSO-d«, <5ppm) : 2.40(3H, s), 4.07(2H, s), 7.16(1H, d, J=8.4Hz), 

7.20(1H, d, J=4.0), 7.32(1H, dd, J=8.3 and 2.3Hz), 7.55{1H, d, J=8.6Hz), 7.60- 

7.64(2H, m), 7.81 (IH, dd, J=8.7 and 1.8Hz), 7.94(1H, d, J=1.5Hz) 

IR(Nujol) : 1700cm-* 

mp:181-183°C 

Example 237 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyI)-2- 
methyI-5-(4-pentene)suIfonyIcarbamoyI)-3H-imidazo[4,5-b]pyridine (91 mg) was 
obtained as white crystals from 3-(2-chloro-4-phenylben2yI)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxyIic acid (150 mg), N,N'-carbonyldi-imidazole (84 
mg), DBU (79 mg) and 4-pentene-l -sulfonamide (77 mg). 

*H-NMR (DMSO-d«, dppm) : 1.75-1.83(2H, m), 2.10-2.16(2H, m), 2.49(3H, s), 
3.52(2H, t, J=7.7Hz), 4.94(1H, d, J=11.3H2), 4.98(1H, dd, J=17.1 and 2.6Hz), 
5.70-5.76(lH, m), 5.86(2H, s), 6.89(1H, d, J=8.1Hz), 7.38(1H, t, J=7.3Hz), 7.45(2H, 
t, J=7.3Hz), 7.54(1H, dd, J=8.1 and 1.7Hz), 7.66(2H, d, J=7.4Hz), 7.84(1H, d, 
J=1.8Hz), 8.01(1H, d, J=8.3Hz), 8.20(1H, d, J=8.2Hz), 11.76(1H, br s) 
mp:152-155"C 
Example 238 

In the same manner as in Example 1, 2-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(p-toluenesulfonylcarbamoyl)-2H-indazole (1.00 ^ was obtained as 
white crystals from 6-carb03cy-2-(2-chloro-4-phenylbenzyl)-3-methyl-2H-inda2ole 
(1,131 g), N,N'-carbonyldiimidazole (0.63 g), DBU (0.58 ml) and p- 
toluenesulfonamide (0.67 g). 
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*H-NMR (DMSO-de, (5ppm) : 2.39{3H, s), 2.65(3H, s ), 5.77(2H, s), 6.80(1H, d, 
J=8.1Hz ), 7.34-7 .47(6H, m), 7.56(1H, d, J=8.2Hz), 7.66(2H, d, J=7.8Hz), 7.78- 
7.81(2H, m), 7.89(2H, d, J=8.2Hz), 8.22(1H, s), 12.42{1H, br s) 
mp : 236-237'C 
Example 239 

3-(2-Chloro-4-(l-hexynyl)benzyl)-2-methyl-5-(N-(4-methylphenyl- 
sulfonyl)carbanioyl-3H-imidazo[4,5-blpyridine (240 mg) was reduced in dioxane 
using platinum oxide as a catalyst to give 3-(2-chloro-4-hexylben2yl)-2-methyl-5- 
(N-(4-methylphenylsulfonyl)carbamoyl-3H-iniidazo[4,5-b]Ryridine (181 mg) as 

colorless crystals. 

*H-NMR (CDCU) : 0.88(3H, t, J=6Hz ), 1.22-1.66(8H), 2.43(3H, s), 2.59(2H, t, 
J=6Hz), 2.62(3H, s), 5.55(2H, s), 6.65(1H, d, J=8Hz ), 7.02(1H, d, J=8Hz), 7.28- 
7.37(3H), 8.01-8.11(4H) 
mp : 162-163'C 
Example 240 

To a solution (5 ml) of 3-(4-bromo-2-chlorobenzyl)-2,7-dimethyl-5-((4- 
methylbenzene)sulfonylcarbamoyl)-3H-imidazol4,5-b]pyridine (500 mg) in toluene 
were successively added sodium tert-butoxide (123 mg), piperidine (109 mg), (R)- 
(+)-BINAP (8 mg) and tris(dibenzyUdeneacetone)dipalladium(0) (4 mg) under a 
nitrogen atmosphere, and the mixture was stirred at 90''C for 30 hr. The reaction 
mixture was concentrated under reduced pressure and water was added. IN 
Hydrochloric acid was added to adjust to pH 7, and the mixture was extracted with 
a mixed solvent of chloroform and methanol (chloroform:methanol=4: 1) The 
organic layer was washed with saturated brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. Ethanol was added to the 
residue and the mixture was heated and allowed to cool. The precipitated crystals 
were collected by filtration. The crystals were dissolved in N,N- 
dimethylformamide (12 ml) and hot water (8.5 ml) was gradually added on an oil 
bath at 80°C. The mixture was allowed to cool with stirring and the precipitated 
crystals were collected by filtration. The crystals were washed with water, and 
dried under reduced pressure with heating to give 3-(2-chloro-4- 
piperidinoben^l)-2,7-dimethyl-5-((4-rhethylbenzene)sulfonylcarbamoyl)-3H- 

imidazo[4,5-blpyridine (391 mg) as pale-pink crystals. 

»H-NMR (CDCy : 1.65-1.70(6H, m), 2.42(3H, s), 2.64(3H, s), 2.65(3H, s), 3.19(4H, t, 
J=7Hz), 5.45(2H, s), 6.75(2H, s), 6.95(1H, s), 7.32(2H, d, J=8Hz), 7.86(1H, s), 
8.04(2H, d, J=8Hz), 10.18(1H, s) 
Mass(ESI) : m/z 550(M-H)- 
mp : 190-192»C 
Example 241 
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In the same manner as in Example 240, 3-(2-chloro-4-morpholino-. 
benzyl)-2J-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (78 mg) was obtained as colorless crystals from 3-(4.-bromo-2- 
chlorobenzyl)-2,7-dimethyl-5-((4-methylbenzyl)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (500 mg) and morpholine (191 mg). 

*H-NMR (CDCy : 2.42(3H, s), 2.65(3H, s), 2.66(3H, s), 3.18(4H, t, J=7Hz), 3.85(4H, 
t, J=7Hz), 5.46(2H, s), 6.73-6.82(2H, m), 6.95(1H, d, J=2Hz), 7.33(2H, d, J=8Hz), 
7.86(1H, s), 8.05(2H, d, J=8Hz), 10.14(1H, s) 
Mass(ESI) : m/z 552(M-H)- 
mp : 235-237-C 
Example 242 

In the same manner as in Example 240, 3-(2-chloro-4-(hocamethylene- 
imino)benzyl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazoI4,5-b]pyri.dine (142 m^ was obtained as colorless aystals from 3-(4- 
bromo-2-chlorobenzyl)-2,7-dimethyl-5-((4-methylbenzene)-sulfonyl-carbamoyl)- 
3H-imidazol4,5-blpyridine (600 mg) and hexamethylene-imine (206 mg). 
*H-NMR (CDCI3) : 1.50-1.60(4H, m), 1.80(4H, br), 2.42(3H, s), 2.65(3H, s), 2.66(3H, 
s), 3.43(4H, t, J=7Hz), 5.44(2H, s), 6.53(1H, dd, J=8, 2Hz), 6.70(1H, d, J=2Hz), 
6.76(1H, d, J=8Hz), 7.32(2H, d, J=8Hz), 7.85(1H, s), 8.04(2H, d, J=8Hz) 
Mass(ESI) : m/z 564(M-H)- 
mp:210-212°C 
Example 243 

In the same manner as in Example 240, 3-(2-chloro-4-(l-pyrrolidinyl)- 
ben2yl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo-[4,5- 
b]pyridine (195 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
chlorobenzyl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamqyl)-3H- 
imidazo[4,5-b]pyridine (600 mg) and pyrrolidinie (148 mg). 

^H-NMR (CDCy : 1.98-2.04(4H, m), 2.42(3H, s), 2.65(3H, s), 2.66(3H, s), 3.27(4H, t, 
J=7Hz), 5.45(2H, s), 6.43(1H, dd, J=8, 2Hz), 6.59(1H, d, J=2Hz), 6.83(1H, d, 
J=8Hz), 7.32(2H, d, J=8Hz), 7.84(1H, s), 8.03(2H, d, J=8Hz), 10.2 1(1H, s) 
Mass(ESI) : m/z 536(M-H)- 
mp:212-214''C 
Example 244 

In the same manner as in Example 240, 3-(2-chloro-4-(4-methyl- 
piperazin-l-yl)ben2yl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (411 m^ was obtained as colorless crystals from 3-(4- 
bromo-2-chloroben2yl)-2,7-dimethyl-5-((4-methylbenzene)-sulfonylcarbamqyl)- 
3H-imidazo[4,5-b]pyridine (600 mg) and l-methyl-piperazine(154 mg). 
?H-NMR (CDCI3) : 2.35(3H, s), 2.42(3H, s), 2.55(4H, t, J=7Hz), 2.64(3H, s), 2.65(3H, 
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s), 3.24(4H, t, J=7Hz), 5.46(2H, s), 6.77(2H, s), 6.96(1H, s), 7.33(2H, d, J=8Hz), 
7.86(1H, s), 8.03(2H, d, J=8Hz) 
Mass{ESI) : m/z 568(M+H)* 
mp : 149-1 5 1°C 
Example 245 

In the same manner as in Example 1, 3-(2-chloro-4-methylthiobenzyl)- 
2J-dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine 
(234 mg) was obtained as colorless crystals from 3-(2-chloro-4-methylthiobenzyl)- 
2,7-dimethyl-3H-imidazo[4,5-blpyridine-5-carboxyUc acid (250 mg) and (4- 
methylbenzene)sulfonamide (356 mg). 

»H-NMR (CDCla) : 2.42(3H, s), 2.50(3H, s), 2.62(3H, s), 2.67(3H, s), 5.51(2H, s), 
6.69(1H, d, J=8Hz), 7.08(1H, dd, J=l, 8Hz), 7.32-7.35(3H, m), 7.88(1H, s), 8.04(2H, 
d,J=8Hz) 
Example 246 

In the same manner as in Example 1, 3-(2-chIoro-4-methyIthiobenzyI)- 
2,7-dimethyl-5-(l-pentanesulfonylcarbamoyl-3H-imidazo[4,5-b]pyrldine (188 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-methylthiobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (260 mg) and 1- 
pentanesulfonamide (326 mg). 

>H-NMR (CDCy : 0.88(3H, t, J=7Hz), 1.28-1.48(4H, m), 1.83-1.93(2H, m), 2.48(3H, 
s). 2.63(3H, s), 2.74(3H, s), 3.55(2H, m), 5.51(2H, s), 6.66(1H, d, J=8Hz), 7.03(1H, 
dd, J=l, 8Hz), 7.31(1H, d, J=lHz), 8.00(1H, s) 

The above-mentioned sulfonamide compounds and pharmaceutically 
acceptable salts thereof of the present invention are useful as pharmaceutical 
preparations that can be used for the prophylaxis and treatment of impaired 
glucose tolerance disorder, diabetes (e.g., type II diabetes), diabetic compUcations 
(e.g., diabetic gangrene, diabetic arthropathy, diabetic bone resorption, diabetic 
glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy and the like), insulin resistant 
syndrome (e.g., insulin receptor disorders, Rabson-Mendenhall syndrome, 
leprechaunism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence 
syndrome. Gushing syndrome, acromegaly and the like), polycystic ovaiy 
syndrome, hyperlipidemia, atherosclerosis, cardiovascular disorders (e.g., 
stenocardia, caniiac failure and the like), hypeiglycemia (e.g., those characterized 
by abnormal saccharometabolism such as feeding disorders), hypertension and 
the like, based on their blood sugar level-depressing activity, as well as angina 
pectoris, hypertension, pulmonary hypertension, congestive heart failure, 
glomerulopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial disorders (e.g., 
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kidney diseases induced by FK506, cyclosporin and the like), renal failure, 
atherosclerosis, angiostenosis (e.g., after percutaneous arterioplasty), distal 
angiopathy, cerebral apoplexy, chronic reversible obstructions (e.g., bronchitis, 
asthma inclusive of chronic asthma and allergic asthma), autoimmune diseases, 
allelic rhinitis, urticaria, glaucoma, diseases characterized by enteromotility (e.g., 
hypersensitive enteropathy), impotence (e.g., organic impotence, psychic 
impotence and the like), nephritis, cancer cachexia or restenosis after PTCA, 
pancreatitis, cachexia (e.g., progressive weight loss due to lipolysis, myolysis, 
anemia, edema, anorexia and the like in chronic diseases such as cancer, 
tuberculosis, endocrine diseases and AIDS, and the like, based on their cGMP- 
PDE (especially PDE-V)-inhibiting activity, smooth muscle relaxing activity, 
bronchodilating activity, vasodilating activity, smooth muscle cell suppressing 
activity and antiallergic activity. 

This application is based on application Nos. 208295/ 1997 and 
1 14718/1998 filed in Japan, the contents of which are incorporated hereinto by 
reference. 
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